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FOREWORD 


Revised syllabus of Mathematics was introduced in Class VI 
in the academic year 1981 and it was introduced in Class VIT 
in 1982. In the years to come new 'syllabuses will be gradually 
introduced in Class VIII, IX and X successively. Teachers of 
secondary schools, degree colleges, teachers’ training colleges, 
universities and some renowned specialists in mathematics shared. 
their thoughts in preparing these syllabi. During the preparation 
of syllabus it was gradually felt that the publishing of Board's 
own textbooks was a necessity. The Board realised the im- 
portance of the opinion and decided to get mathematics textbooks 
written on its own initiative. This decision of the Board had its 
approval from the Government of West Bengal. Consequently, 
the responsibility of writing textbooks was given by the Board 
to mathematicions connected with mathematics education at 
different levels. 

The Govt. of West Bengal distributed the Board's textbooks 
on mathematics, free of cost, among the students of Class VI 
and thus launched an admirable endeavour in preparing books 
for free distribution among students of the secondary stage. 
This effort of the State Government deserves congratulations. 
The Board has found, with pleasure, that the Bengali version of 
the books for classes VI and УП has been well received by teachers, 
educationist and mathematicians. 

This year English version of the book for class VII is being 
published. In this book also the writers have sought to give 
lucid explanations of different topics of the syllabus. They 
have taken care that the methods of working ovt sums become 
free from being mechanical and made more interesting. Through 
different problems they have aiso tried to relate the topics with 
situations in life. This, in Lurn, will increase the eagerness for 


` learning mathematics. 


Mental abilities of tbe students bave been reckoned while 
writing the book. The Board feels that objectives of the syllabus 
have been properly reflected in the book. 

The Board requests mathematics teachers, educationists: and 


all others to bring to its notice any demerit or flaw in the book 
' and to offer constructive suggestions. . 


Like its Bengali version, this book for class VII has been 
ublished, on behalf of the Board, by Macmillan India Limited. 
In consideration of the financial condition of general students 
the book has been priced as low as possible. Finally, I, on 
behalf of the Board, gratefully acknowledge the work of the 
teachers’ organisations and specialists in mathematics who 
helped in framing the syllabus and in writing the textbooks. I 
hope that books on mathematics published by the Board will 
make the subject more attractive to the students and will improve 
the standard of education in this discipline. 


Shri Bhabesh Moitra 


2nd March, 1983 President 
Calcutta West Bengal Board of Secondary Education. 


Revised Syllabus in Mathematics for Class VII ( Vide West Bengal Board 
of Secondary Education Notification No. Syll./79/19 dt. 23.11. 79 
& Syll./80/9 dt. 12. 8. 80) 


CLASS УП—1982 


Arithmetic 35 Marks 

1. Revision of previous work only through exercises on topics intro- 
duced in earlier Classes. 

2. Conversion of decimals (terminating and recurring) into’ fractions. 
Approximate value of fractions correct upto three places of decimals. 

3. H.C.F. and L.C.M. of fractions and decimals, Applications to simple 
problems, 

4. Square root by division. Applications to simple problems, 


5. Application of Unitary method to simple problems relating to Time 
and Distance, and Simple Interest. 
(Problems should be direct and properly graded). 


6. Problems on square measures. 


Algebra 35 Marks 


1. The use of symbols to generalise simple airthmetical problems, with- 
out formally introducing equations. 


Integral numbers : positive and negative. Basic operation : addition, 
subtracti on, multiplication, and division. 


д^ 
3. Laws : Commutative, Distributive, and Associative, 
4. Polynomials (with integral and fractional coefficients), their additions, 


5. The following fomulae and their easy applications : 
(a+b=a2+2ab+ 52, (а—)%==аз—2аЬ--Ба, (a+b)(a—b)=a2—p2, 
Geometrical representation of the above formulae. 

6. Simple factorisation using the above formulae, and laws stated in 
Sec. 3. 

7. Formation of linear equations with one variable to Tepresent simple 
problems, and their solutions. (Cases where the variable appears in 
the denominator are excluded). 


Geometry 30 Marks 
The aim of teaching Geometry at this stage is the same as in Class VI, 


1. To demonstrate that translation and rotation of solid bodies and also 
of geometrical plane figures are possible without any change of the: + 


size and shape. In case of geometrical plane figures, reflection апа. 
used. 
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straight line, (11) Congruence of two triangles : SAS, AAS. Use of 
the symbol (=) to indicate congruence. (іу) in congruent circles (or 


in the same circle) equal chords cut off equal arcs and subtend equal 
angles at the centre, and conversely, 


3. Constructions : (i) Angle equal to a given angle, (ii) Triangles with 
given parts : (a) three Sides, (b) two sides and the included angle, 
(с) one side and the two angles adjacent to it, (iii) Quadrilaterials 
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ARITHMETIC 


Chapter 1 


Exercises on Previous Lesson 
Exercise 1 


1. Find whether the following numbers are primes : 
899, 1103. 
2. Find the L. C. M. and H. C. F. of the following numbers : 
396, 704, 710. 
3. (i) What are the factors of 105? 

(ii) Write down a pair of prime factors of 105. 

(iii) What are the common factors of 105 and 165? 
Which of these common factors is the Н. С. F. of 105 and 165 
and why? 

4. (i) Write down the ten consecutive multiples of 42 
starting from the smallest. 

(ii) Write down 10 smallest multiples of 105. 

(iii) Which of the above multiples of 42 and 105 are 
common? Which of these common multiples is the L. C. M. 
of 42 and 105 and why? 

5. (i) What are the greatest and smallest numbers of five | 
digits, one of whose common divisors is 73? 

(ii) Is 73 the H. C. F. of the above two numbers? 

6. What is the largest number of students among whom 


"15 blackberries and 60 lichies can be equally distributed ? 


Г) 


7. What is the greatest number which when divides 144907 
and 31530 leaves a remainder 6 in each case? 5 
8. Students present on the Sports day could be arranged i in- 
4, 5, 6, 9 or 10 equal rows. What is the lowest number of 
students? What will be the number of students if it lies between 
300 and 400? 
9. The circumferences of the larger and smaller wheels of a 
car are 34m. and 23m. respectively. What is the smallest distance 
travelled by the car so that the number of revolutions of the 
1 
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two wheels are whole numbers? In the above case find out the 
number of revolutions of each wheel. 
[ Hints : 35 m.=350 cm. and 24m.=250 cm. 1 
10. What is the greatest number which divides 62, 86 and 
134 leaving the same remainder in each case? What are the 
other numbers which divide the above three numbers leaving 
the same remainder? 


Exercise 2 


1. Arrange in ascending order of values : 
(1) 5-2, 5—2, 5х2, 5+2, 5? 
Gi) 6.5. тг Gii) 151: 
2. Find simplest values : 
O +ни @ wy 898—5 
2%; 
Gv) $—$—34—:k О) 24-24-11-44 
Qi) 4$x1$4X8y« (vii) 8-57 X49 x4 
(viii) 18 of 332-55 of 54 
„у ers of 24-+4% of 13) 
Gx) TE EXP 
1 
eic ee EE 
OF of Saxe 
Qi) 9—[1-—{2—(1+1—ү)}] 
(aii) — 
+t — 
ae 


3. $ths of a bag of rice are sold. If the weight of the remain- | 


ing quantity of rice is 40} kg., what was the weight of the full 
content of the bag? 

4, Kamalbabu spends 3 of his income for the family, keeps 
тт of his income for pocket expense and saves the rest. If 
his annual saving is Rs. 3840, what is his monthly income? 

5. Monthly incomes of Raicharan, Haricharan and 
Brindaban as well as their expenses on food, clothing and 
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miscellaneous items as fractions of the respective monthly incomes 
are given in the following table. ЕШ in the blanks in the table 
by calculating their savings as fractions of their incomes : 


| Monthly As fractions of monthly income 
Name income 
(in Rupees)| Expenses | Expenses | Other |Savings 
on food jon clothing expenses, 
Raicharan 400 i i | 1 
Haricharan 350 2 $5 | i 
Stindaban 570 i тї; 4 


2 


Calculate also the amounts of their expenses on food, cloth- 


. *jng and miscellaneous items and of their savings and fill in the 


foHowing table : 


Expenses | 
Name 


On food [On food Оз clothing | clothing Others 
(in Rupees) (in Rupees) | (in Rupees) |(in Rupees 
Е заза 


Raicharan | 
Haricharan 
Brindaban | 


6. In an examination Maya and Chhaya have obtained 

àg and { of the total marks respectively. Maya has received 20 

marks more than Chhaya. What is the total mark? What 
are the marks obtained by each? 

7. 4 of the total money of a village panchayet is spent on the 
repairing of embankment and j on the digging of ponds. 
50 and 40 pcople are engaged for the first and the second work 
respectively. Each person engaged in the first work receives 
Rs. 10 more than each person in the second work. What is the 
total amount of money of the village panchayet? What sums 
were allotted for repairing of embankment and digging of 


ponds? 
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9$. Some mangoes are to be distributed among Sulekha, 
Ayesha and Shyamali in such a way that Sulekha and Ayesha 
get $ and 3 of the total mangoes respectively and Shyamali gets 
the rest. Find the least number of mangoes required. 


Exercise 3 


1. Arrange in ascending order of magnitude : 

() "69, 77, “O77, (079. аў, 
(8) $ 75, 38, 781. А 
2. Find out the simplest values : 
(0) 2345:11--1982--736:8-4-4368:29--:99--28:1 » 
(ii) 3:4—:56789 (iii) 456х:00234 
(iv) 816--00008 (у) L625—625 
A 87х87х87-13х13х13 
(vi) 87х87--817х13-13х13 
3. Convert into decimal fractions : 
des. Tos. A. 

4. Having covered ith of the total journey by train, rds 
by air, and 4th by ship, Dilip Babu found that he had 240 km. 
still to go. What was the length of his journey in kms? How 
much did he cover by air? 

5. From the ration shop Surenbabu bought wheat, rice, 
sugar and flour. The quantity of rice was half that of wheat, 
of sugar half that of rice and flour nalf that of sugar. If the 
total quantity was 7:5 kg., what was the quantity of each? 

6. 4 years ago the age of Mustak was $ of that of Hanif” 
Now the sum of their ages is 60 years. Find the present age of 
each, 

7. Distribute Rs. 1220 among Aloke, Abir and Ashis in 
such a manner that Abir gets `5 of Aloke's share and Ashis 
gets ‘05 of Abir’s share. 

8. An exercise book contains 128 leaves of equal thickness. 
If the book is ‘56 cm thick, what is the thickness of one leaf? 


EXERCISES ON PREVIOUS LESSON 5 


9. А wheel rotates 1230 times to cover a distance of 2509°2 
metres. What is the circumference of the wheel? 

10. If1km-—-'62 mile, convert 403 miles into kilometres. 

1l. Tbe capacities of a bucket and a pot are 20 litres and 
1:24 litres respectively. How many potfuls are to be poured 
into the bucket to fill it up? How much water will be left in 
the pot after the bucket has been filled up? 

12. Some amount of money is distributed among Hasina, 
Amina, Sulekha and Sudeepta in such a manner that Hasina 
got ‘25 of the whole money, Amina got '4 of the rest, Sulekha 

-Öt 4 of what was left after paying those two and Sudeepta got 
“at last the rest which was Rs. 2°40. What were the shares of 
Hasina, Amina and Sulekha? 

+ 13. ‘land § of a bamboo are in mud and water respectively 
and the rest 2°75 m is above water. What is the length of the 
bamboo? 

14. A person donated '2 of his savings to the loca! school 
and Jgth of what remained to the library. If his donation to 
the school exceeds that to the library by Rs. 8400, whai was his 
total saving? 


Exercise 4 


l. Find the square root : 
(i) 576 (ii) 1024 (Qi) 1521 

2. A relief organisation resolved to raise contributions 
to help physically handicapped persons. It was decided that 
each member will pay as many rupees as the total number of 

emembers. The total fund thus raised was Rs. 441. What is the 
number of members of the organisation? 

3. The students of a school raised Rs. 1156 as contributions 
for a festival. Each student contributed as many paise as the 
total number of students. What was the total number of stu- 
dents? What was the contribution of each student in rupees? 

4. Find the smallest number by which 486 is to be multi- 
plied to make the product a perfect square. 


м 
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5. What is the smallest number by which 2187 is to be divided 
so that the quotient may be а perfect square? What is the square 
root of that perfect square? 

6. Which smallest perfect square number is divisible by 
2, 3, 4, 5 and 6? 

7. The product of two numbers is 1156 and their quotient 
is 4. What are the two numbers? 

8. A few people raised Rs. 65 by contributing twice as 
many twenty five paise and thrice as many five paise as the number 
of people. What was the number of people? “4, 

9. In arranging 1804 soldiers in a solid square, it was found’ 
that there were 40 soldiers too many. What was the number of 
soldiers in each row? z n 

10. The greater of two numbers is 13 times the smaller one. 
If the product of these two numbers 15'384, what are the numbers? 


Exercise 5 


l. 100 labours can dig a pond in 20 days. After 8 days’ 
work 20 labours go away. In how many days will the rest of 
the labours finish the rest of the work. 

2. 8 men can do a piece of work in 12 days. In how many 
days will the work be finished if 4 more men are engaged? 

3. Half the work of a bridge construction was done in 24 
days. After that 16 more men were engaged and the rest of the 
work was finished in 16 days. How many men were engaged 
at the beginning? 

4. In the first instalment Shyamal made a profit of Rs. 54, 
by selling books worth Rs. 1200. In the second instalment he 
made a profit of Rs. 99 by selling books at the same rate as 
before. What was the total price of the books sold by him in 
the second instalment? 

5. A person bought 80 litres of kerosene oil for Rs, 128. 
At the time of selling there was a wastage of 25 ml per litre of 
oil Не made a total profit of Rs. 48:28 by selling the rest of the 
oil. What was the selling price of oil per litre? 
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6. The profit by selling a watch for Rs. 199 is double the 
loss when it is sold for Rs. 175. What is the cost price of the 
watch 7 

7. At the beginning of the year the population of a certain 
village was 400. At the end of the year the population increased 
by 20. With the same rate of increment, what will be the popula- 
tion at the end of the second year? 

8. Increment of the pay of a teacher is same for every year. 
After 6 years his pay will be Rs. 670 and after 12 years it will be 
Л Кз. 790. What will Ье his pay after 25 years? 

9. After selling a radio for Rs. 935 there was a profit of 10 
paise per rupee. What will be the profit or loss if the radio is 
sold for Rs. 810. 

10. Kamalbabu travels 5 km in one hour. After every 
kilometre he takes rest for 5 minutes. What time would he 
take to travel 25 km? 


Chapter 2 
Decimai Fraction 


2.1. Conversion of decimal fraction into ordinary 
fraction: 


We know *3=three tenths = M 
"07 «seven hundredths = 425 


'005 «five thousandths = туу 


Adding we get 375 24-1754 
= Tooo 4-1595 t ту = уу 
Again, 2:2 =2++two tenths -2--2, 
"04 =four hundredths 
‘006 =six thousandths =,,%, 
кере eee” 
Adding we get 2246 —2-- 3,4 4, Hro 
=2+ 2985 Far inira, 


—2.246 _ 2246 
255 ~~ I000 


46 
1005 


Thus we find that converting "375 into ordinary 

fraction we get 5375, and converting 2:246 we get 

555. From these two examples we get hints about 
а general rule. The rule is of the following type: 

To convert any decimal fraction into ordinary 
fraction the number without the decimal point has 
to be written as the numerator and the. denominator 
will be the number obtained by putting ‘zero’s (0) 

8 
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after 1, the number of 0 being equal to the number 
of digits after the decimal point. 

In order to express the ordinary fraction in the 
simplest form, it is necessary to arrive at the least 
values of the numerators and the denominators. 


Hence, -375 = ууу = 3 


00^ 

аай 2246-1880 i -2188 
| 2:246 can also be expressed as a compound 
fraction by keeping out the whole number 2 in the 

following way: 
2:246 —2--:246 =2+ Yos =2 +358 2558 

In converting decimal fractions, which are more 
than 1, into compound fractions,'it is better to 


follow the second procedure as shown above. 


Example 1. Find the simplest value by express- 
ing in ordinary fraction and then express in decimal 
fraction: 


A ‘0171 

p an 
Grp rH ОЛЫ e, 
58773838 100 38 200 5 

Briefly it can also be simplified as follows: 
omr 11 9 . 1 
“38° 73800 200 - 09 


[In this case the decimal points in the numerator 
and denominator have been shifted to the right 
by the same number of places in such a way that 
both the numerator and denominator have become 


whole numbers.] 
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(ii) Express 7m 75cm in metres. 
7m 75 ст —(7--55)m -(7--2)m =% m 
=7 7S i 


(iii) Express еа in the simplest deci- 


mal fraction. 


4 litre 185 ті 4185 837 93 186 
2litre 250 ml 2250 450 50 100 


=1:86 


Ехегсіѕе 6 


1. Express in simplest fraction : 
() 26, 48, (07, 12, 2:05 
(i) "00275, -625, :256, -0085, 260-0025 


(ш) $33, 7729-0099 12444 7-007 
HR 025 087 50495 0012" 400028 


2. Express in lowest decimal fraction : 
4 °02592 ,. 15х63 .. 

© - ү 09 T2xTs (i) 
(iv) 5 litre 265 ml 
97 тате 250 mi 


i) 6 quintal 55 kg 50g 
09 Гашта 50 kg. ' 


Re 1 and 69 P 
Re I and 4 P 


o) 3 km Пт 25 cm_ 
3km 2hm 72 deci m 


3. (i) How many rupees are ‘225 of Rs. 15000? 
(i) How much is ‘01 of 15 quintal 25 kg? 
(iii) How many rupees are ‘001 of ‘01 of Rs 1,00,000 7: 
(iv) How much is ‘375 of 1500 km? 
(у) If the price of 21 part of a property is Rs. 8400, what 
is the price of the whole property? 
(vi) 18:65 of 75 crores of people are illiterates, 


what is the 
total number of illiterates? 


к 
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2.2. Conversion of recurring decimal fraction 
into simple fraction: 

You have already learnt how to convert simple 
fraction into decimal fraction. In the previous 
` section you have also learnt how to convert simple 
decimal fraction into simple fraction. Now, let 
us discuss how to convert recurring decimal fraction 
(e.g., `3, ‘Oi, +198, 0911 etc.) into simple fraction. 

We know that 


10 times :3—3:333...... 


Subtracting both sides of the first equality from 
the corresponding sides of the second equality, we 
get, 

9 times *§ =3°333...... —=333...... 

=3 
8-4 

Notice here that in place of 3 there is 3 in the 
numerator, there is just one 9 in the denominator 
and there is one digit in the recurring portion. 

Here the main step in converting '3 into simple 
fraction is multiplication by 10. Let us now con- 
sider one more recurring decimal fraction, "19. Неге 
multiplication by 10 will not serve the purpose. 

*jà er12121212...... 
100 x:19 =12°12121212...... 

Subtracting the first equality from the second 

equality, we get, 
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In this case instead of multiplying by 10 we 
had to multiply by 100 or 10°. Thus we will have 
to multiply by such power of 10 that will once bring 
whole of the recurring part to the left of the decimal 
point. But this method will not always be appli- 
cable. When whole of the decimal part of a given 
number is recurring then it will be sufficient to 
multiply by 10 or any required power of 10. Let 
us consider another éxample: 

123 —:123123123123 
1000 х 123--123:123123123 


Subtracting, 
999 х:128--123 
1238 =333 = 855 
But when there is non-recurring part in the 
decimal part, the method has to be changed slightly. 
We take the following example: 
"1934 —:1234234234 
10000 x:1234 = 1234234234 
10 x:1934 2 234234234... 
Subtracting, (10: — 10) x:1934 21234 —.] — 1233 
9990 1934 —1233 
1934-3588 = 5 
Here we have multiplied by 108 ко that whole 
of the recurring part comes to the left of the decimal 
point. Then we have multiplied by 10 зо that the 
non-recurring decimal part comes to the left of the 


decimal point. When we subtract after multiplying 
in the above manner, the recurring part is excluded. 
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In the same manner try to convert 1:2345 into . 
simple fraction. 


2.3. Method of expressing as a formula: 

In the previous section you have learnt what 
method should be applied to convert recurring 
decimal number into ordinary fraction. Now we 
shall try to express this method as a formula. 


In the number 52:63751 we have recurring part, 
non-recurring decimal part and the whole number 
part. If we are to bring once whole of the recurring 
part to the left of the decimal point, we shall have to 
shift the decimal point 5 places to the right i.e., 
we 51." have to multiply the number by 10°. Mul- 
tiplying this way, we get 

105 х52:63151--5263751:751751751...... ‚ (1) 


Again, if we are to bring only the non-recurring 
decimal part of the number to the left of the decimal 
point, we shall have to shift the decimal point 2 
places to the right i.e., we shall have to multiply the 
number by 10% Multiplying this way, we get 

10? х52:63751--5263:751751...... . (2) 


Subtracting (2) from (1), we get 
(105 — 102) х52:63151--5263751--5263 


Dividing both sides by. 105 —10?, we get 
„<: _ 23263751 — 5263 
"63 a tee ӘУ 
52:63151 10: 10° 


_ 5263751 —5263 
757599990: — "395 e Q) 
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This is the required fraction. This can be 
simplified by the method known to you and this we 
will do later. But let us clarify the method here. 


From (3) we find that the numerator of the 
required fraction is the difference of two numbers. 
First one of these two numbers is the number obtained 
by removing the decimal and recurring points from 
the given number. The second one is the number 
obtained by removing the decimal point from the 
non-recurring part of the given number. 


What do we find by analysing the denominator 
of the above fraction? In the denominator, we 
find that there are three consecutive 
number of digits in the recurrin 
number is also three. 
the three 9’s there are 
of digits in the non 


9’s and the 
5 part of the given 
We notice further that after 
two zeros and the number 


-recurring decimal Part of the 
given number is also two. 


Thus we can write the 
formula as follows: 


The number wj 
and recurring 
recurring part of 
without decimal 


thout decimal 
points — Non- 


the number 
point 


А. recurring 
decimal number = 


9% as many as the number of 
digits in the 


followed 
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Let us now apply this formula in some examples. 


Example 1. Convert 31:56349 into ordinary 
fraction. 


31:56349 —3156349 —315 315 + 


99990 


_ 3156034 _ 1578017 _ 3128172 
99990 49995 _ 49995 


We can also apply this formula for the examples 
^. of the previous section. 


Example 2. Convert 193 into ordinary fraction. 
ЭРЧЭЭ ЙГ 22 TE б 
123 = 700ф--7000 208 
The folu „ing example is a special type: 


Example 3. Convert ‘9 into ordinary fraction. 
9-0 9 


$-ty gL 


Is not the answer a bit surprising? 


Exercise 7 


1. (a) Multiply each of 8, 75 and `8 by 10. 


(5) Subtract each of given number from the corresponding 
results obtained above. 


^ (c) In each case, how many times of the original number 
| is the result of the above subtraction ? 


(d) From (b) and (c) write down the value of each given 
number in ordinary fraction. 


2. (a) Multiply each of 12, `8$ and “78 by 100. 


(b) Subtract each given number from the corresponding 
results obtained above. 
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(c) In each case, how many times of the original number 
is the result of the above subtraction ? 


(d) From (5) and (c) write down the value of each given 

number in ordinary fraction. 
„3. (a) Multiply each of 0$, “16 and 1°24 by 100. 

(b) Multiply each of them separately by 10. 

(c) Subtract the values obtained in (b) from those in (a). 

(4) In each case, how many times of the original number 
is the result of subtraction? 

(e) From (c) and (d) write down the values of each given 
number in ordinary fraction. 


4. Express the following decimals in ordinary fractions with. 
the help of formula: 


(а) `8, "01, “47, `9, 803 

(Б) 08, "10, 007, 2154, 3215 

(c) "38148, :00845, "21625, 00254 
(d) 1:3009, 31°35, 2:365, 10120% 

(e) T028, 1:019, 2:101, 29:24306 

(f) 284, 22187, 496, 4:02341 


2.4. Determination of approximate value: 
If you want to divide 62 paise among five of your 
friends equally, each will get | 
62 P+5=12°4P. 


In a real situation, one may get 12 P but not 


АР. Th"s the share of each will be either 12 P 
or 13 P. 


If the share of each is taken as 12 P, each will 
get (12:4 —12) P —4 P less. 

Again, if the share of each is taken as 13P, 
each will get (13—12:4) P = :6 P jn excess. In this 
case, it is necessary to determine the approximate 


t 
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value of 12°4 to find out which one of 12 P or 13 P 
will be reasonable. 

We find that 12 P is nearer to 12:4 P than 13Р. 
Thus it will be reasonable to take 12P as 
approximate value of 12°4P. | 

Again, if the price of 8 things is 62Р, how 
much is to be paid for buying one? 

For one thing we shall have to pay 

b 62 P-+8=7°75 Р. 

In a real situation it is not possible to get 75Р. 
‚5о we shall have to determine the price of each thing 
approximately. 

If we рау 7 P for each thing, we pay (7:75—7)Р 
=`75 Р less. And if we pay 8 P, we pay (8—7 75) Р 
='25P more. Thus we find that among 7 P and 
8P, 8P is nearer to 775P. So approximately 
the value of 7-75 P is taken as 8 P. Can you now write 
down the approximate values in paise of 24°65 P, 
72Р, 9:06 P and 23:9 P? 

Х Та any compound decimal number, if the first 
„digit after the decimal point is 5 or more, 
then the approximate whole number value of the 
d number will be the part of the given number 
9 толио decimal point +1; if the first digit after 
valus a p aint is less than 5 then the approximate 
part. e the given number without the decimal 

In approximate whole number, the value of 25:37 


pea the value of 4:89 is 5, the value of 6:39 is 6 


Maths VII_2 
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In approximate rupees, the value of Rs. 15°89 
is Rs. 16, the value of Rs. 36:25 is Rs. 36 etc. 


In approximate kilometres, the 


values of 


180:7 km and 45:45 km are 181 km and 45 km 


respectively. 


Following is a list of areas of some states of 


our country— 


Name of State 
West Bengal 
Tripura 

Kerala 

Uttar Pradesh 
Madhya Pradesh 
Gujrat 


Arta (in sq. km.) 
87,900 
10,477 
38,864 

2,93,800 
4,43,400 
1,87,000 


In order to compare the areas of these State: 
if we express them in units of 1000 sq. km, then it 
will be easier to arrange them in ascending or 


descending order. 
ànd compare: 


Fill in the following columns 


Arcum Area n Area 11 
Name of Stat neares nearest 
e Ia Sq. km, | 1000 sq. | 1,00,000 
km. sq. km. 
West Bengal 87,900 RE eer ^ 
Tripura 10,477 
Kerala 38,864 
Uttar Pradesh 2,93,800 294 2! 


Madhya Pradesh | 4,43,400 
Gujrat 


1,87,000 | 


m SV 


| 
1 
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Bigger the unit for finding approximate value, 
more is the difference between the actual value and 
the approximate value. As for example, if the area 
of Uttar Pradesh is taken as 3 lakh sq. km. instead 
of 294 thousand sq. km. then we will be committing 
more mistake. But we save time ‘and labour by 
writing 3 lakh sq. km‘; it also becomes easier for us 
to compare the areas of the States, 


a We decide the unit for finding approximate 
value according to necessity. We take 1 lakh kmas 
unit if we want to measure the distance of other 
planets and satellites from the earth. The distance 
between different railway stations is measured in 
kilemetres. Again we use nearest centimetres in 
measuring a piece of cloth. We use nearest 
kilogram in measuring coal; but we use one 
thousandth part of a gramme in measuring gold. 
In measuring gold there will be much loss if the 
approximate weight of 1:2346 gm is taken as 1 gm. 
Thus there is a necessity of finding out approxi- 
mate value upto one or two or three etc. decimal 
places. Let the length of the school playing field be 
54-62 m. In approximate whole number its value 
Will be 55 m and correct upto one decimal place its 
approximate value will be 54:6 m. Similarly, if the 
Weight of a piece of gold is 3-5463 gm, then its 
approximate value correct upto one decimal place is 
3:5 gm, correct upto two decimal places its value is 
3:55 gm, correct upto three decimal places it is 
3:546 gm. Thus, in short we may say, if the digit 
immediately after the number of places upto which the 
approximate value is to be found out be 5 or more 
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then the value of the digit immediately before this 
is to be increased by 1, otherwise the digit at that 
place will remain same. Thus, the approximate 
value of 3:4637 in nearest whole number is 3, correct 
upto one decimal place it is 3°5, correct upto two 
decimal places it is 3:46 and. correct upto three 
decimal places it is 3:464. These approximate values 
may also be expressed symbolically as follows: 


3'4637= 3 (in approximate whole number) 
= 3°5 (correct upto one decimal place) 
~ 3:46 (correct upto two decimal places) 
= 3:464 (correct upto three decimal places) 
[ = means approximately equal to] 


Again, 


27:37648 = 24 (correct upto one decimal place) 
= 27°38 (correct upto two decimal places) 
~ 27376 (correct upto three decimal 

places) 

In the following table, values of some numbers 

upto one, two, three decimal places and their corres- 


ponding values correct upto one, two, three decimal 
places are given. Fill in the blanks in the table. 


4. 


N 
23 


DECIMAL FRACTION 


Correct upto three 


Number upto three 
decimal places 


Decimal fractions 
Number upto one 
decimal place 
Correct upto one 
decimal place 
Number upto two 
decimal places 
Correct upto two 
decimal places 
decimal places 


A 
w 
рат 
N 
= 
w 
-1 
uw 


43126 | 43 
2-09182 


A 
A 
v| 2 
Ф | ч 
Sia 


№ 
© 
N 
= 
Nj] è 
[-2 о 
| 
ю Шао 
o 
2 
N 
э 
ә 
сэ 


a 
БЕ! 
е 
o 
2 
© 
e 
о 
со 


"0093718 


Note: In case of rupees we are to find out 
the approximate values correct upto two decimal 
places in all the cases as there is no real existence 
of rupees upto three decimal places. Thus Rs. 2:346 
means Rs. 2 and 34:6 paise. But we cannot have 
*6 paise in a real situation. 


Hence Rs. 2:346 =Rs. 2 and 34:6 paise. 
~ Rs. 2 and 35 paise. 


When money is expressed in simple or decimal 


1. Write the approximate values of 4,59,03,961 taking as 
, unit, one crore, one lakh, one thousand and one hundred. 


2. Grants for higher education given to five States are given | 
in the following table. Find out the corresponding values of 
there grants in nearest lakh, thousand and hundred rupees and 
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fill in the blanks in the table. 


[i 


: Grants in | Grants in Grants in 1 
t 
Name of State T nearest | (оцон Бонсай 
lakh rupees| rupees rupees 
1 
Andhra 
Pradesh 2,79,09,708 


44,31,362 


1,08,47,388 


Karnatak 


1,19,39,530 


Tamil Nadu 


3. What is the whole number in 45974639? What is 
approximate value of the number in whole numbers? What 
will be the values of the number upto one, 
decimal places? What will be the approximate values of the 
number correct upto one, two and three decimal places? 


2,46,34,452 


two and three * 
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4. Fill in the blanks of the following table: 


Value of the number 


= oe 

= E о 8 
Bie |8 |?a| gifs! 812g 

© 

Numer | € | 2 |8 |98 8 88 5 128 
а = 9 oa. oe aa} 20) пе 
o| 5(/5 [5а 59 |ва =з |Б 
© 92|со|98Ё|о8Ё|88|о81|88 
3 яв|28|8551|435 |ЕЁД|535|Е5 
55|851568|588 | 68 |29 | 58 
2 |585 |05 |55 |оз |25 |05 


45:3068 
43647 
100074 


67371 
8:54387 


` "0615 
00123 


5. Express the following fractions into decimals: 


(i) 4, (0) 22 (correct upto two decimal places), (iii) үг 
(correct upto one decimal place), (iv) 234 (correct upto three 
decimal places). А 

6. If1 mile = 1:6093 km, express 1 km in mile correct upto 
two decimal places. - 

7. The speed of light is 186000 miles per second and 1 mile= 
1:6093 km. Express the speed of light in nearest km. per second. 

8. If 1 inch=2°54 cm., express 1 cm. in inch correct upto one 
decimal place. 

9. If180 degrees = 22 radians, express 1 radian in degrees. 
correct upto two decimal places. 


10. If 1 pound sterling = Rs. 18:14, express Rs. 100 in 
pound sterling correct upto two decimal places. 5 
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11. (i) If Rs. 7:35 be equally distributed among 4 persons, 
what will be the share of each? 


Gi) If Rs. 2 be distributed among 7 girls, what will be 
the share of each? 4 


(ii) Rs. 50 is distributed equally among 3 boys and 
4 girls. What is the total share of the boys and that of the girls? 


Is the sum of these two shares equal to Rs. 50? If not, is it less 
or more than Rs. 50 and by how much? 


s 


Chapter 3 
H. C. F. and L. C. M. of Fractions 


3.1. Factor and Multiple:. 

If a number is divisible by another number, 
the divisor is called factor and the dividend is 
called multiple. Here by the word ‘divisible’ we 
mean that the quotient is a whole number and the 
remainder is zero. You have learnt all these in 
Class six—in case of whole numbers. We can 
extend these ideas in case of fractions also. First 
we shall discuss about factors in a greater detail. 


3.2. Factors of а fraction: 

If a fraction is divisible by another fraction, 
i.e., if after division the quotient is a whole number, 
then, as before, the dividend is called multiple and 
the divisor is called factor. For example, one 
factor of $ is 2, for 

4-2 -3 х3 =6 (whole number) 

However we may have other factors of $. They 

may be 
2 2: 4 4 4 
iar 15 2177 

You may verify that if we divide $ by any one 

of the above fractions, the quotient will be a whole 


number. . 
25 
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Now one may question, how can we find out 
the factors of a fraction, say, $? We should keep 
in mind that a factor should be such a fraction that 
when we divide the given fraction by this fraction, 
the quotient will be a whole number. For this the 
denominator of the required fraction has to be some 
multiple of the denominator of the given fraction 
and for the same reason the numerator of the requir- 
ed fraction has to be some factor of the numerator ^ 


of the given fraction. We can express this by the 
following formula: 


1 tor 
Factor of a fraction -À factor of numerat 
A multiple of denominator 


Again, we know that the number of factors of 


à whole number is finite and definite but the number 
of its multiples is infinite. 


From the above formula we find that the number 


of factors of fraction is also infinite. This charac- 


teristic difference between the factors of a whole 
number and those of a fraction is worth noticing. 


We should also Pay attention to another aspect.- 
Before applying the above formula to find out the 
factors, it is necessary to express the given fraction 
in the lowest form. Otherwise we may face com- 
plications. As for example, from the initial defini- 
tion, $ is a factor of 4, for { 
m —2 (whole number) 


e 


But 9, the denominator of the factor 1, is not а 
multiple, rather a factor of 18, the denominator 
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of the given fraction. To avoid complications 
of this type, we would express the given fraction 
in its lowest form before proceeding to find out its 
factors. Similar complications will also arise when 
we will find out the multiples afterwards. Thus 
throughout this chapter we will assume that the 
fractionsarein their lowest forms and if they are not 
So they are to be expressed in their lowestforms at 
the very beginning. 

Example 1. Find 6 factors of s. 

Factors of 2 are 1 and 2. (1 can be taken as the 
factor of any number.) Muitiples of 15 are 15, 30, 
45, 60 and so on. Hence each of the following 
6 fractions is a factor of 44: 

hem: 5 1 

15° 15’ 30° 45° 45° 60° 
. It is possible to write many more factors. You 
can verify that if .% is divided by any one of the 
factors written above the quotient will be a whole 
number. 


Example 2. Find 6 factors of each of the 
fractions $ and $. : 2 

The numerator of the .first fraction is 3 and it 
has two factors— 1,3. The denominator of this 
fraction is 7 and its multiples are innumerable like 
7, 14, 21, 28 etc. Then 6 fictors of this fraction 
can be written as 3, үү, dy, $, a, 2's. Check that if 
т is divided by any one of these factors, the quo- 
tient is a whole number. 

Again, the numerator 5 of the fraction +5. has 
two factors— 1, 5. The denominator of the fraction 
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is 21 and its multiples are innumerable like 21, 42, 
63, 84 etc.. Then we can easily write 6 factors 
as dy, Ф, ds Pr Ys бз. Divide and verify that 
each of these fractions is a factor of =. 


Note: From the factors that have been written it 
is seen that д; is a factor of both ? and . In other 
words, Ур is a common factor of ? and jj. There 
may be more common factors like this. 


r 


Example 3. Find 4 common factors of '25 and 34. 

Factors of the numerator of 32 are 1, 5, 7, 35 
and the multiples of the denominator are 12, 24, | 
36, 48, 60, 72, 84, 96,...... ; factors of the numerator | 
of $$ are 1, 3, 7, 21 and the. multiples of its. 
denominator are 16, 32, 48, 64, 80, 96,....... Among 
the factors of the two numerators we find that 1 
and 7 are common factors. Among the multiples 
of the two denominators we find that 48 and 96 are 
common multiples. Thus 75, 2's, 7, Ys are 4 common 
factors of the two given fractions. Show that if 
$4 and 1$ are divided by these 4 fractions the quotient 
in each case will be a whole number. 


Note: Following this method it is possible to 
determine some common factors of not only 2 but 
also 3 fractions. 


Example 4. Find 6 common factors of the three 
fractions 3, 8, $. 


It is easy to see that common factors of the 
three numerators are 1, 2, 4. There is no more 
common factor. The L.C.M. of the three denomina- 
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tors is 45. Some other common multiples are 
90, 135, 180 etc....... Hence the following 6 frac- 
tions are common factors of the given fractions: 

AS C ee eae e 

45° 45° 45° 90° 135 135" 
Verify that each of these fractions is а common 
factor of the given fractions. 


1 Exercise 9 


l. Find two factors of each of the following fractions : 

{i) 3 (ii) 5 (iii) -tr (9) 24 

(v) 31 (vi) 18 (vii) 142 (viii) fs 

| 2. Find two common factors of each of the following pairs 
of fractions: 

| (0 2,2 Gi) $, 8 (iii) 13, 3}. 

3.3. Method of finding common factors: 

It is difficult to understand the method *of 
| finding out common factors from the discussion and 
| examples of the previous section. It is necessary 
to find out any one common factor of the numerators 
of the given fractions. Then‘it is necessary to find 
| "out any опе common multiple of their denomi- 
nators. The fraction obtained by taking the above 
| common factor as its numerator and the above 
common multiple as its denominator is a common 
factor of the given fractions. This method can 
be written in the form of the following formula: 


A common factor of some fractions 
_ а common factor of the numerators 


а соттоп muitiple of the denominators 
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Example 1. Find a common factor of the three 
fractions £, 5, 2. Я 

Тһе numerators— 4=1.2.2, 5=1.5, 2=1.2. 
Thus we find that the common factor of the three 
numerators, 4, 5, 2, is 1 and there is no other 
common factor. 

The denominators—5=1.5, 6=1.2.3, 3= 1.3; 
the L. C. M. of these is 1.2.3.5=30. Other common 
multiples are 60, 90, 120 etc. 


Hence one common factor of the given fractions 
is Зу. Other common factors are ds, py, тїс etc. 
Since common multiples of the denominators are 
innumerable, it is evident that common factors of 
the given fractions will also be innumerable, Can 
you say which one of these is largest or which one 
is the Highest Common Factor (H.C.F.)? | 

We can have another method of finding out 
common factor. In Class VI you have learnt the 
method of converting some fractions into fractions 
having lowest common denominator, After con- 
verting them into fractions having lowest common 
denominator, the common factors of their 
numerators are to be found out, The fraction 
obtained by taking any one of these as numerator 
and this common denominator as denominator 
will be a common factor of the given fractions, 


Example 2. Find one common fac 


E tor of t 
two fractions £ and 31. he 


L. C. M. of the denominators of the two fractions 
is 10 and their forms with lowest common 
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denominator is уу, 28. Now, the only common 
factor of 4 and 35 is 1. Hence one common factor 
of the two given fractions is гу... 

Discussion: How many. common factors of the 
given fractions can be determined by this method? 
| "This number will be definite and equal to the number 
of common multiples of the numerators that are 
obtained after the fractions are expressed with lowest 
1common denominator. We can get as many common 
| factors as we want by slightly changing the method. 
After expressing the fractions with lowest 
. common denominator it is possible to express them 
with common denominator which is not lowest. 
For instance, the pair 32, 39 is another form, with 
common denominator, of the fractions of the above 
example. Now, 1, 3 are the two common factors 
| of the above two new denominators. From. this 
we find that 31; is another common factor of the two 
given fractions. In this way we сап find out more 
common factors. But this method is not quite 

| suitable for the determination of common factor. 


, 3:4. Method of finding H. C. F. of fractions: 


You have already learnt the method of finding 
out common factor of a number of fractions. You 
| have also noticed that there are many such common 
| * factors. The largest of these is the highest common 
factor or H. C. F. Now the question is how to 
determine it? 2 х 
| If we analyse the method of finding out common 
factor a little more, we shall get the method of 
finding out H. C. Е. 
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The formula for finding common factor of a 
number of fractions is 


a common factor of the numerators 
a common multiple of the denominators’ 


We know that the value of a fraction is increased 
if the value of its numerator is increased or if the 
value of its denominator is decreased. It will be 
even better if these two alternative conditions are 
satisfied simultaneously. Thus to obtain the highest 
value of the common factor determined by the above 
formula, we shall have to take the highest value of 
the numerator and the lowest value of the denomina- 
tor. Then the formula for H. C. F. will be as follows: 


‘ons  H- C. F. of the numerators 
орава eie of the denomina 


Example 1. Find the Н. С. F. of the three 
fractions, 2, 13, 93. 
The three fractions are 


g 2-5 1..46 
Бэ 18-4, 5 — 5 


L. C. M. of the denominators of these fractions 


=15 
and Н. C. F. of their numerators =1. 


Hence, the required Н. С. Е. =з 

It has been mentioned earlier that the method 
of expressing the fractions with common denomina- 
tors is not very suitable for finding common factors. 
But this method is quite suitable for the determina- 
tion of H. C. F. 


3 
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Example 2. Find the H. C. F. of the three 
fractions, 51, 12, 28. Ў 


The three fractions аге 


з; 
7, 13-43, 28-46. 


The L. С. М. of the denominators of the three 
fractions — 30, 


The forms of the three fractions with lowest 
common denominator are 


156 50 85 
30° 30° 30 
and the Н. C. Е. of the numerators of these new 
fractions is 1, 


Hence, the H. C. F. of the given fractions =30 


Exercise 10 


1. Find five factors of each of the following pairs of fractions: 


Ons 


(й) 31, 24 (ii) Ye $9 
O) i1 — () 28, зц GH) 12 

Is there any common factor among the factors of any of the 
above pairs? If so, find them out. 


2. In each of the following cases find six common factors: 
0) 28 9H, 48 шь fo 


(її) Y 3, 33 (v) 352426 12, 
0) 95 68, su 

3. Find HCE: — 

@ 2, 35 


? 0 
G) 1514 (84,004 
(vi) 8, 22, 4, 

(ий) 23, 15, sb. 


0) $5 15, у 
(vii) 34, 3, 5 
Maths VH—3 
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3.5. Multiple of fractions: 


We found the factors of $ in section 3.2. Now 
weshalltry to find out the multiples of that fraction. 
Multiple of 4 is such a fraction which when divided 
by $ gives a whole number as quotient. Thus the 
numerator of that fraction will be a multiple of the 
numerator of the given fraction that is of 4 and its 
denominator will be a factor of the demominator 
of the given fraction that is of 3. Multiples of 4 
are 4, 8, 12, 16 etc. Factors of 3 are 1 and 3. 
Thus, $, 3, 42, 32, ...... etc. i.e., 4, 8, 12, 16,...... еїс. 
and $, $, %#,......... etc. are all multiples of $. From 
this we find that any fraction obtained by multiply- 
ing $ by a whole number is a multiple of $. This 
is but natural and this is the easiest meaning of the 
word, multiple. 

Since thereis a possibility of misunderstanding, 
this meaning in the case of fraction, there is a 
necessity of the method of determining multiples as 
discussed above. Not only $, the multiple of any 
fraction can be found out by the following formula: 


Multiple cf a fraction = @ПУ multiple of numerator 
any factor of denominator 


а) 
Example 1. Find some multiples of 1 by 
multiplying by whole numbers and by applying the 
formula. 
Multiplying by whole numbers— 
&Х1=6, Х2-4,4Х3-1,1х4-34 etc. 
i.e., each of 4, 3, 2, ^4 is a multiple of 4. 


^ 
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Divide each of these by 4 and see that in each 
case the quotient is a whole number. 

Applying the formula, 7 is the numerator 
of the given fraction and its multiples are 7, 14, 21, 
29, 39; sees etc. 6 is the denominator and its factors 
аге 1, 2, 3, 6. Hence, some multiples of 2 are 7, 14, 
21, 4, 52, 38, 1, 44, 32, ъ 82 etc. We can write 
many more multiples. 

Verify, by dividing at least some of the above 
numbers and fractions by 4, that the quotients are 
whole numbers. 

Can you now say whether a factor of a fraction, 
given in its lowest form, can be a whole number? 
Can a multiple of such a fraction be a whole number ? 


3.6. Common multiple of fractions: 

The formula of the previous section may not be 
very useful for finding multiple of one fraction but 
its changed form is quite useful in finding common 
multiple of a number of fractions. The changed 
formula will be as follows: 


Any one multiple of a number of fractions 
. Апу опе common multiple of the numerators 
Any one conimon factor of the denominators 


Q) 


Example 2. Find some common multiples of 
the fractions 5, $, 1%. 

The three fractions are 4, $, %. 

The L. C. M. of the three numerators of the frac- 
tions=63 and some of its common multiples are 


‚ 63, 126, 189 etc. 
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The denominators are 8, 2, 6 and their common 
factors are only two— 1, 2. 


-. Some common multiples of the three given 
fractions are 
163, 5$ =314, 132 941. 
Divide anyone of the above fractions by any 
one of the given fractions and see that in each case 
the quotient is a whole number. * 


Exercise 11 


‚ 1. Multiply by whole numbers and find four smallest multiples . 
of each of the following fractions: 


01:00 t QGH) $ (0) 5 (0) wv QD d 
2. With the help of formula find five multiples of each of 
the above fractions. 


3. Find three smallest common multiples in each of the fol- 
lowing cases: 
@4 $ @ g (iii) 23, 38 
6) 38 0 BH O) 48 
(уй) 15, 24, $ (ий) i5 52, 65. 


3.7. L. C. M. of fractions: 


You have learnt the method of finding common ' 
multiples of fractions. You have 2lso seen that one 
can have a number of such common multiples. > 
The smallest or least of these common multiples is 
the lowest common multiple or L. C. M. 

From formula (2), we get 


т 


опе common multiple of 
Common multiple=—the_numerators 


one common factor of the 
denominators 
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There will be a number of values of this fraction. 
The smallest value of this fraction will be obtained 
when the value of numerator is smallest and the 


value of the denominator is greatest. 


This is the 


method of reducing the value of a fraction. Thus 
the formula for finding the L. C. M. of a number of 


fractions is 


L. C. M. of numerators 


411... С. M. of some fractions = 


Н. С. F. of denominators 


Example 1. Fi:d the L. C. M. of the three 


fractions, 2%, үу, 2%. - 


The three given fractions are уу, т, W. 
The L. C. M. of the numerators i.e., of 6, 8, 12=24 


and the Н. C. F. of the denominatorsi.e of 25, 15, 
525. 
Hence the required L. C. M.— $$ —4£. 
Exercise 12 
- 
1, Find the L. C. M. of the following: 
0) { те ОЛ (ii) 45-38 
а (iv) 1, 34 (у) 4, 78 (vi) 2$, 3} 


(vii) 4, 3,3 
(ix) Ь 88, 15 
(xi) 20, 32, 61 


(xiii) $, 5 My 


(viii) 9$, 655, 54% 
(х) 3, 38, M 

(xii) 4, lys, теч 

(xiv) 51, 73, 15 


(xv) 34, 244, 1, 42 (xvi) 88, 78, 383. 
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3.8. Finding Н. С. F. and L. С. М. of decimal 
fractions: 


Let us suppose that we have to find the H.C.F. 
and L. С. M. of 4:5, -36, :009. 


DA ее ыры ГӘ 
ta 10 4. 100” 00? 1000 
Now we shall have {о express these fractions 
with lowest common denominator. 


1) 
45—45 4500 | | 


10 1000 
_ 36 360 
36—100 71000 
“ono 9 | 
009 — 7000 
You have already learnt the method of finding 


the H. C. F. and L. C. M. of fractions with lowest 
common denominators. 


Now, the H. C. F. of the above fractions will be 
H. C. F. of 4500, 360 and 9. 
1000 


| required Н.С.Е. –.9 


1000 
The L. С. М. of the fractions 


=L. C. M. of 4500, 360,9 9000 = 
100 1000 j : 
We can also apply the following method. i 


Example 1. Find the H. C. F., and L.C. М: 
of 55, "025, -45, 


| 5-500, 4025, -45~-459 
Now the Н.С.Е. of 500, 25 and 450.25. 
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required H. C. F.-:025 
Again, L. C. M. of 500, 25 and 450 is 4500. 
required L. C. M.-45 


Exercise 13 
1. Find L.C. M. and Н. C. F. of: 
(i) 16,64 (ii) 723, 46 (iii) 2:2, 3°3 
(iv) 8, `08, 008 (v) 49, 63, "056 (wi) 2002, 04, *8 
(уй) 12:5, 3°75, 175. (viii) `3, 2009, 8:1, “00001 


3.9. Relationship between H. C. F., and L. C. M.: 


In Class VI you have already seen that, in case 
of whole numbers, the product of the H. C. F. and 
L. C. M. of two numbers is equal to the product 
of the two numbers. Is this true in case of fractions 
also? Let us see. 

From the formulae, 

Н. С. F. of two fractions 

| Н.С.Е. of numerators 
L.C.M. of denominators 
and their L. C. M. 
|. L. C. M. of numerators. 
H. C. F. of denominators 
Hence, for two fractions, 
, H.C.F. xL. C. M. 
ОН. С. F. of numerators xL C. M. of numerators 
=Т С.М. of denominators Н.С.Е. of denominators 

H. C. F. of numerators xL. C. M. of numerators 

= L.C.M. of denominators XH.C.F. of denominators 


Product of the two numerators | 
= Product of the two denominators 


_ Product of the two fractions. 
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Thus we find that, like whole numbers, the pro- 
duct of the H.C. F. and. L. C. M. of two fractions 
is equal to the product of the two fractions. 


Example 1. Find H. C. F. and L. C. M. ofthe 


two fractions. 32, 2} and «how that their 
is equal tu the pro uct of se two fractions. 
The two fractions are 4, 14, 


product 
H. C. F. of the two numerators=1 and their 
L. C. M.- 119. 


H. C. F. of the two denominators —2 and their 
L. C. M.= 


Hence, H. C.F. of the two fractions —i and their 
L. C. M.-115, 


Her Pex S, M:= | 1919 -7 


ло te E 
Product of the two fracti as=/ 417 119 | L 
Ww Mu a ini 


Thus, the product of the H. C. F. and L. C. M. 
is equal to the product of the 


Like whole numbers, in the Case of three fractions 
` also, this result may not always be true 

Try to find out if the above Tesult is true in case 
of any three fractions. х 


two fractions. 


Example 2. Find H C. F. and L 
А ibd - C. M. of the 
three fractions 12, 28, 91. Compare the values of 
the products of these Н. С. F. and L. C. M and of 
the three given fractions. OUS 
The three fractions are 3,312, 48 
Н. С. F. of numerators — 1, 


L. C. M. of denominators — 30 
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Hence, H. C. F. of the three fractions = ds 
L. C. M. of numerators — 3910, 
H. C. F. of denominators =1. 
Hence the L. C. M. of the three fractions —3910. 
Н. C. F. xL. C. M. =з x3910 -282 = 1308 
Product of the three fractions. 


=: XE X48 = 292 434. 


‚М. 
* — Thus, the product of the H. C. F. and L. pr 
18 greater than the product of the three frac 
and they are not equal. 


5 1 z t 

3.10. In the previnus section we fave pgs 

that, like whole numbers, the product of 1) oduct 
and L. C. M. of two fractions is equal to the PT 


: . n we Сай 
of the two fractions. Using this relation We 


determine the H. C. F. of two fractions үс, pr 
ae of their L, С. М. and their L. C. M. W! 
lp of their Н. С.Е. | 
> . 9, $ 
wi Example 3. Find the L. C. M. of % sd 
ith the help of their Н.С.Е. 
e fractions are 48, у%. 
Their Product = 46 X9 
- 5 x35 
: C. F. of the two numerators =r 
H C. M. of the two denominators —^? 
: C. Е, of the two fractions =з 46 x9 414 
. 1 7753 
their L, EL WE 06 
СМ XE 33 ГЗ 
Si enned SE Н 
help oe Н. С. Е. can be determine applicable 


“С.м. But this method is not 
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in case of three fractions, because the product of 
three fractions is not equal to the product of their 
Н. C. F. and L. С. M. But their is some relationship 
between the H. C. F. and L. C. M. of three or more 
fractions. . In the next section this relationship will 
be discussed in brief. 


3.11. Reciprocals: 


The fraction obtained by interchanging the 
numerator and denominator of a fraction, i.c., by 
writing denominator for numerator and numerator 
for denominator, is called the reciprocal of the given 
fraction. We can also say that the first fraction is 
the reciprocal of the second. It canalso be said 
that the two fractions are reciprocals of each 
other. It is easily understood that the product of 
a fraction and its reciprocal is 1. This is main 
property of reciproca], 

As for example, reciprocal of is Zand that of 2 
is 8; запа з are reciprocals of each other and 2x2 =1. 

Now we will compare the L. C. M. and H С.Е. 
of some fractions with those of their reciprocals 

Let us take four fractions 4 ғ i 


3 5 
5» Т5, 7, уң. 
H.C.F. of the numerators { 


=1 and thej 
Es heir L. C. M. 


H. C. F. of the denominators — 1 : 
L. C. M.=420. and their 


H. C. F. of the four fractions 


aG EO NUmerators 1 
LG Moor denominators 74207 
Their L. С. M. - E С. М. of numerators 
H.C.F. of denominators = =60. 
The reciprocals of the four fractions are Pis з за 
» 85 3, ДЫ. 


Н. C. F. AND L. C. M. OF FRACTIONS 43 


H. C. F. of these numerators=1 and their 
L.C. M.=420 

H. C. F. of these denominators=1 and their 
L. C. M.=60 


Hence, the H. C. F. of the reciprocals = ду and 
their L. C. M.=420. We find that the H. C. F. of 
the reciprocals is the reciprocal of the L. C. M. 
of the original fractions and the L. C. M. of the 
reciprocals is the reciprocal of the H. C. F. 
of the original fractions. 

The relationships are true not only in this parti- 
cular case but also in general. We can easily prove 
that these relationships are true in general. In 
doing so we shall only have to remember .that the 
numerator of the reciprocal is the denominator 
of the given fraction and vice versa, i.e., the 
denominator of the reciprocal is the numerator of 
the given fraction. 

H. C. F. of the reciprocals 


_ H.C. F. of numerators of the reciprocals 


L. C. M. of denominators of the reciprocals 

_ Н. С. F. of denominators of the original fractions 

L. C. M. of numerators of the original fractions 
= Reciprocal of 


L. C. M. of numerators of the original fractions 
Н. С. F. of denominator of the original fractions 


=Reciprocal of L. С. М. of the original fractions 


1. 
© L. C. M. of the original fractions 


Similarly, we can prove the converse i.e., 
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L. C. M. of reciprocals 
1 
H. C. F. of the original fractions 


General formula: 


Н. C. F. of some fractions х L.C. M. of their 
reciprocals 
—L.C.M. of fractions xH.C.F. of their reciprocals 


Using this formula we can find out the L. C. M. ° 


of a number of fractions with the help of their H.C.F. 
and their H. C. F. with the help of their L. C. M. 


Example 4. Find Н.С.Е. of the four fractions 
$, 18, 9, 4%. 
The four fractions are E A 
Their reciprocals are i$ яз, 3. 

L. C. M. of the numerators of the тес} 
: ес! 15 
as 120 and their Н. C. Е. is 1 Nue 


Hence, L. C. M. of the reciprocals = 


120 
and the Н. C. F, of the given fractio 


DS =тф у 
Exercise 14 


two given fractions: 


GD н 


GO bt (00354 
0) 4515 0) H 
2. Ineach case find Н. С.Е, апа L.C. M. ofthe three fractions 


Test if the product of these H.C. F ; 
to the product of the three fractions: S н» egual 


0) $v ve (0) 82 


Р 
9) GEH OW Bia Gau, 


10. 
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Find L. C. M. using H. C. F.: 
OL: G) dg Н. GH) BP 
Find Н. C. F. using L. C. M.: 
O $19 QD) 8,728 (й) 28, 38 
(iv) 1:28,:432 (v) 1:92, :729. 
L. C. M. and Н. С. F. of two fractions are 68 and 
$ respectively. If one fraction is 35 1 what is the other? 
Product of two fractions is $2, their L. C. M. is 21; what 
is their H. C. F.? ч 


- Product of two fractions is 1$, their H. С. F. is ху ; what 


is their L. C. M.? 

L. C. M. of two numbers is 3 and the numbers are `6 and 
"75; what is their Н. C. F.? 

Н. C. F. of two numbers is 072 and the numbers are 1°8 
and 1:152; what is their L. C. M.? 

(а) Find (i) L. C. M., (ii) Н. C. F., (iii) Mae 
(iv) L. C. M. of the reciprocals, (v) H. C. F. of the reci- 
procals of the two fractions 44 and 2,4. 

(b) (i) Now fill in the following table: 


Numbers | L.C.M. | Н.С.Е. | Ёесїрго-| L. C..M. | H. C. F. 


cals | of Recipro-jof Кесїрго- 
cals cals 


(ii) From the above table, fill in the following blanks: 


L. C. М. of the two numbers = — of the two reciprocals. 
Н. C. F. of the two numbers = —— of the two reciprocals. 
H. С. Е. of the two reciprocals = —— of the two numbers. 


L. C. M. of the two reciprocals = —— of the two numbers. 


Chapter 4 


Square root 1 


4.1. Finding square roots Бу the method of 
division: 
Following are squares of some numbers: 
1#=1 
9*: —81 
10° =100 
99° =9801 
100° = 10000 
999° —998001 
10002 = 1000000 


From above we find that the $ 
number of one or two digits is a number of ivi 
square root of a number of three ог а digit, 
a number of two digits, square Toot of a igits is 
five or six digits is а number of thr number of 


А ее digits, an 
Apart from this, you already Їнэн - 80 on. 


is 1 or 9, the digit in the Tae of any number 

will be 1, for example, 115412) ato of its square 
(ii) if the digit in the unit. ol =81; 

is 2 or 8, the digit in the y ace of any number 


nit? 
58 A, or ехаацив 129 МЛ oe of its square will 


quare root of a 


46 


> 
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(iii) if the digit in the unit’s place of any number 
is 3 or 7, the digit in the unit’s place of its square-will 
be 9 for example, 13° =169, 17° =289; 

(iv) if the digit in the unit’s place of any number 
| 184ог 6, the digit in the units place of its square 
| Will be 6, for example 14° —196, 16? —256; 
| (v) if the digit in the unit's place of any number 
| ,8 5, the digit in the unit's place of its square will be 
|^ 5, for example, 15? —225, 25? =625. 
| (vi) if the digit in the unit's place of any number 
_ is 0, the digit in the unit's place of its square will be 0. 

There is some orir in ihe above rules which 
can be seen from the following diagram: 


| 123 4 6789 


^ Fig. 1 


The above six rules can be easily seen through 
| this diagram. Now from this diagram or the above 
six rules, we easily get two more rules. 


| (vii) The digit in the unit’ s place of a perfect 
| square will be 0, 1, 4, 5, 6 or 9. 
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| (viii) The digit in the unit’s place of any perfect 
square cannot be 2, 3, 7 or 8. 


In Class VI you have learnt how to find out 
square root by  factorisation. For 
64 =2 х2 x2 x2 x2 x2. 


Square root of 64=2 x2 x2=8. 


example, 


4.2. This method of finding factors is not very 7 
helpful when we want to find out square root of 
large numbers. Let us Suppose that we shall have 
to find out the square root of 9409. Та this case it 


is rather laborious to find out the factors of this‘ 
number. 


Square roots of large numbers can be found 
easily by the method of division. 

First, mark each pair of the digits from the right 
or starting from the digit in the unit's place of the 
given number. If the number of digits of the given 
number is odd, then at the left of the number, only 


one digit will be marked. The number of digits 
in the square root will 


be the same as the number of 

marks. 
Mark the number 94 
There are two marks, 
be two digits in the 84 


09 in the above method- 


which means that there will 
uare root. 
Notice that the first pair in the left is 


-— "ZEN 
94:09(9 

94; 94 is a number between 9? and 102. 81 — 

This means that the first digit from the 13 


left or the digit in the ten’s pl 
required square root is 9. 

the mark for division to the 
9409 and write9. Write 81, th 


ace of the cm " 
Now put H opi 


Tight of 18)1309 
€ square 
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of 9 below 94 and subtract. The result of subtrac- 
tion is 13. Write the next pair 09 to the right of 13. 
Then you get 1309. 

Put a mark for division to the left of 1309. Here, 
in the place of diviser, write 18(=9 x2). One 
largest digit is to be put to the right of the diviser : 
18 and the quotient 9. This digit should be such 
that its product with the whole diviser will not be 

` greater than the dividend 1309. This digit can be 
found by the method of trial and error. If we put 
7 to the right of the diviser 18 and of the quotient 
* 9 and then multiply the diviser 187 by 7, the product 
is 1309. 


9409(97 
Required square root is 97. 81 
Verify that 97* —9409 187)1309 

1309. 


If the number, whose square root is to be found, 
is still larger, the method of division is to be continued 
in the same manner. 


Example 1. Find the square root of 356409. 


- 35 6409(5 Step 1: Below 35, the first 
25 pair from left, we put 25 (—57) 
1064 and subtract. The result is 10. 


Putting 64, the next pair to the 
right of 10, we get 1064. 


. 35 64 09(59 Step 2: Putting a mark of 
25 division to the left of 1064 we 
109)1064 take 10, double of the quotient 
981 5 obtained above. As above 

— 8309 we shall have to put the highest 


Maths УП—4 


50 MATHEMATICS 


digit to the right of this 10 and of the quotient 5. 
By inspection we find that this digitis9. If we put 
109 9 = 981 below 1064 and subtract, we get 83 


and putting the last pair 09 to the right of 83 we 
get 8309. 


Step 3: Putting 59x2=118 in the place of 
diviser to the left of 8309, as before, we shall have 
to find out the greatest digit to be put to the right ОЁ? 
118 and of 59. By inspection ae 1 
that digit is found to be 7. Thus 35 6409(597 
at this step the number at the ae 
diviser is 1187 and multiplying 1091064 
it by 7 of the quotient we get 1187)8309 
exactly 8309. If we put this 8309 
number below the dividend and ЁОЛ 
subtract, the result is 0. At this stage the work of 
finding square root is over and the required square 
root is 597. 


D 


Example 2. What is the square root of 651249 ? 
651249(8 Here whatever digit is put 10 
64 the right of 16 the number will. 

16 )112 be greater than 112. In this 

case it is not possible to divide 


as before. Thus we shall have to put 0 to the right Р | 


of 16. In the quotient also we shall have to 
put 0 to the right of 8 and to put the next pair 49 
to the right of 112. Now in the saves 
place of the diviser we have 160 2 1249(807 
(480 х2). Now, as before, if AAA 

we put, by inspection, 7 to the 1607) Hol 
right of 80 and multiply 1607 by 
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7, the product is 11249. Hence, the required square 
root is 807. 


Note: In the last ‘step, we have written ‘by 
inspection’ ‘before the" digit" 7. This has some 
reason. At this step, if for the time being, we 
ignore the last digit of the diviser 160, we get 16 

, and ignoring the last two digits of the dividend, 

* 11249 we get 112, dividing 112 by 16 we get 7 
That is why the digit in the quotient at. this step 
is taken as 7. If it so happened that after putting 

- 7 to the right of the diviser and of the quotient 
and multiplying. the new diviser 1607 by 7 the 
product was greater than 11249, then instead of 
7 we had to take 6. This is the method of finding 
any particular digit of the quotient. 


Example 3. Find the square root of 1522756. 


Note here that only one digit in the left has been 
marked. 


15227 56(1234 
22)52 
44 


Example 4. What smallest number should be 
subtracted from 8956 so that the result is a perfect 
square? What smallest number should be added to 
this number so that the result is a perfect square? 
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Ans: If we try to find out the square root of 
8956 by the method of division, we shall find that the 
remainder will be 120. Hence if we subtract 120 
from 8956 the result will be a perfect square. 


8956—120 =8836 =(94)?. This number is à 
perfect square. 


Thus the required smallest number is 120. 4 


The perfect square immediately next to 8956 
(594?) is 95: -9025. ; 


Now, 9025—8956 =69 


if we add at least 69 with 8956, the result 
will be 9025 (—952) which is a perfect square. 


in the second case required smallest number 
is 69, 4 


Note: From the above examples we find that 
the digits of the Squate root are determined one 
by one from the left. This also happens in the 
usual method of ordinary division. The digits of 
the quotient &re determined one by one from the 
left. This is the difference between the methods of 
multiplication or addition and of division or finding 
Square root. In the usual method the digits in the, 


sum or difference are determined one by one from 
the right. 


Example 5. 5000 soldiers are arranged in 4 
square taking maximum number in the front row- 


How many soldiers are there in the front row and . 
how many of them will be left out? 
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. [Let us see how a group of persons are arranged 
in a square: 

Here we have arranged 25 


Xe ж EE M. 
soldiers in a square. (The х х х x х 
positions of the soldiers are х х х х х 
marked by ‘x’.) x ж OC s» 3 
AC OG LONE 
Again we havearrang- x х х x 
red 16 plants ina square, x x х х 
marking their positions x х х х 
by “х? X ж XX 


Here we first try to find out the square root of 
5000 by the method of division. 


The unfinished square 5000(70 
root is 70 and the re- j 49 — 
mainder is 100. 140) 100 


maximum number of soldiers that will be 

in the front row is 70 and 100 soldiers will be teft out. 

Note: At'the time of arranging in a square there 

will be equal number of i.e., 70 soldiers in each row. 

We notice, further, that the number of rows and 
*columns are all 70. 


Example 6. Each student of a school contribu- 
ted half as many paise as the total number of 
* students for the flood relief fund. If the totai 
contribution is Rs. 1568, what is the total number 
of students? What is the amount of contribution 
of each? 
If instead of paying half as many, each student 
would Have paid as many paise as the total number 
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of students, then the total contribution would have 
been doubled i.e., Rs. 1568 x2 —Rs. 3136 =313600 
paise. Je 
Now, the square root of 313600 is 560. 
total number of students is 560. 


Contribution of each student —(560— 2) paise 
— 280 paise. 
=Rs. 2:80 


[Multiply Rs. 2:80 by 560 and verify if the result 
is Rs. 1568]. 


Note: If in finding the square root by the method 
of this chapter there is any remainder in the last step, 
the given number is not a perfect square. 


Exercise 15 


1. (a) Find the number of digits in the Square root of each of 
the following numbers without actually finding its Square root. ` 


@) 361 (И) 93600 (1) 1239251209. 
(iv) 625686734489. 
(b) What may be the digits in t 
roots of the following numbers? 
G) 5561 (it) 289 (iit) 5329. 
2. Find square root by the method of division: 
(0 729 Qi) 961 (ій) 529 (i) 625 (y) 1521 


he unit's place of the square 


(vi) 6561 (vii) 1296 (viii) 1681 (ix) 63504 
(x) 680625 (xi) 1004004 
(xii) 48024900 - (xiii) 100060009 


(xiv) 189475225 (xv) 360117609604 


3. What smallest number should be added to 123401 to 
make it a perfect square? What smallest number should 
be subtracted from the same number to make it a perfect square ?- 


" 


9 
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} 4. What smallest number should be added to or what 
smallest number should be subtracted from 9545 to make it a 
perfect square in each case? 

5. Soldiers were arranged in a square with maximum 
number in the front row. Total number of soldiers was 11050. 
After being arranged in a square 25 soldiers were in excess. What 
was the number of soldiers in the front row? 

6. 4096 plants were put in a square field at equal distance. 
Wow many plants were there in each row? 

7. Each member of a club contributed as many 2 paise as 
the total number of members and the total contribution was 
Rs. 141712. What was the number of members of the club and 
how much did each member contribute? 

8. Which greatest and smallest numbers of four digits are 
perfect squares? 
| 9. Which smallest number of six digits is a perfect square? 
10. One number is twice another number. ‘heir product 
is 2048. Find out the two numbers. 


Chapter 5 
' Unitary Method 


5.1. Time and Distance: 


In Class VI you have learnt unitary method and 
its application in quéstions regarding profit and loss 
and time and work. Here you willlearn its applica- 
tion in questions on time and distance. А 

Initially the questions on time and distance arise 
from travelling. Everybody has to travel. You 
have also seen different types of travelling. Some 
people walk, some g0 by cycle, some travel by bus, 
tram, train, boat, Ship or aeroplane. Apart from 
human beings, reptiles and some other animals also 
travel in different places—on the land, on walls 
or in the forest. Fish or other aquatic animals 
travel in water and birds travel in air—some very 
high and some at a low height. 

There are two common Properties in all the 
different types of travelling described above. In 
every case some distance is covered and for this some 
time is required. These two are the common 
properties of travelling— distance travelled and time 
required for that. From the relationship of these two 
próperties we get a new concept which is called speed. 

| It is a bit difficult here to define speed. But one 
point can be understood easily. There may be two 
types of speed—uniform s 


peed and non-uniform 
speed. If a body always travels same distance in 
56 
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a given time, we say that the body is travelling with 
uniform speed. If a car travels 60 km in one hour. 
or 1 km in one minute or sy km in one second, 
then we may suppose that the car is travelling with 
uniform speed and its speed is 60 km per hour. 
It is also clear that 60 km per hour —1 km per minute 
= 21; km per second. 

But if we find that a car travels 60 km in first 
hour, 70 km in second hour and 55 km in third 
hour, then it is clear that the car is not moving with 
uniform speed. We cannot discuss any more in 
this respect at this stage. 

. During the discussion that follows in this chapter 
we will assume that moving objects have all got uni- 
form'speed. In other words the term speed will stand 
for ‘uniform speed’. We can apply unitary method in 
solving arithmetical problems on uniform speed. 


Example 1. А cyclist travels 36 km in 4% 
hours in uniform speed. What is his speed? What 
distance will be covered by him in 5 hrs. if his speed 
issame? What time will he take to travel 60 km? 


In 43 (=3) hours the cyclist travels 36 km 

1 ” EE] ” ” 36--3 2 
=36 x4 km=8 km. 

8 km per hour or 8 km/hr. In 

then in 5 hrs. he will travel 


” 


Hence his speed is 
1 hr. if he travels 8 km, 


8km x5 «40 km. 
Again, to travel 8 km, the time required is 1 hr. 
ate 1" o 5 = ihr. 
"^ 60km, » |» § X60 hr. 


ээ 9 


=} hrs =7} hrs. 
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Again, same speed can be expressed in different 
units and this can also be done by unitary method. 
As for example, in the above example, the speed of 
the cyclist is 8 km/hr. which means that the distance 
travelled in 1 hr or 60 minutes is 8 km. Hence the 
distance travelled in 1 minute is 4 km= 2, km 
—(£g X1000)m =492m = 1331. 


Hence, we can say that in metre/minute unit, the 
speed of the person is 133} metres per minute or, in 


short, 133} m/min. Thus, the two speeds 8 km/hr 
and 1334m/min. are same. 


Again the distance covered in 1 min (=60 secs) 
is 492 metres. 


Hence, the distance covered in 1 sec js ix m 


r, 400 x100 0 a< 
Ж — 2000 
39600 = р ам = 2225 « 


Thus, in centimetre-second unit, the Speed 15 
222% centimetres per second or, in short, 2222 cm/sec. 


From the above discussion, we may say that the 
following three speeds are equal. 


8 km/hr = 1332 m/min =2222 cm/sec, 


Formula for speed: 

From the above discussion and fr 
method of finding speed we may 
for uniform speed in the followin 


rom the unitary 
write a formula 
ë Manner: 


3 Distance travelled 
Speed= ——————— 
Time gue 
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. We easily get the two following corollaries from 
the above formula: : 


| Distance. travelled =Speed xtime | 2242) 
й Distance travelled | 

and! Line =————— ] ‚ (3) 
T Speed | 


From these three relations, given any two of 
time, distance and speed, we can find out the third. 


Example 2. In the following table any two 
of time, distance and speed are given, find out the 
third.’ Write proper unit in each case. 


Time Distance travelled Speed 
122122 uu MEME rd rccte RE NUT 
2 mins 50 metres (50 —2)m/min 
z =25m/min. 
Doo aa L ЫН 
3 hrs 87 km 
A AE алин лу 
4 secs 10m/sec. 
ПЦ. ЖЕТЕ e ER oe 
21 hrs 20 km/hr. 
АЕ кес =з a if 
; 50 km 10 km/hr. 


82:27 238 E ——ш— 
108 metres 9m/sec. 


——— “| 


| 


| 


VNDE zi 


8 mins 256 metres 


Example 3. The speeds of a few cars are given 
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in the following table. Express them in required 
units and write in the appropriate place. 


| i 
Speed per hr. | Speed per min. | Speed per sec. 


75 km | 1250m | 20831cm. 
ee net oe Шон уот 
15 km | | 
|. ! 
| 


50 km | | 
| 


8 Km. 3 Km. 
Belbani Sahapur Pichhabani 
Fig. 2 
The speed of the man is 3 
distance between Belbani and Sahapur is 5 km 
To travel 3 km he takes 1 hr or, 60 min i 
5o ж 41 зо» он min =20 min. 
илгэн чэн 
= l hr 40 min, 
ht--Ihr 40 min 


Kalindi 


km per hour. The 


He will reach Sahapur at 7 

=8 hr 40 min or 8.40 a. m. 

The distance between Saha 
=3 km. We already know th 
travel 3 km. 


Pur and Pichhabani 
at he takes 1 Бү to 
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Therefore, he will reach Pichhabani at 9.40 a.m. 

Again, the distance between Pichhabani and 
Kalindi is 8 km. 

To travel 8 km he will take (20 x8) min —160 min 

\=2 hrs 40 min. 

А He will reach Kalindi at 9hr 40 min +2 br | 

40 min. =12 hr 20 min.’ or 12.20 p.m. 


5 Example 5. `The distances of Bandel, Burdwan, 
A rap Asansol and Madhupur from Howrah 
re kn, 100 km, 160 km, 200 km and 280 km 
3 pectively. A train started from Howrah at 
UN and reached Madhupur at 12.50 p.m. If 
эн ай. stopped for 5 minutes at each of the four 
2-0 Зон БЭЛ ын what was the speed of the 
rain? en did the train 
Burdwan? When did it К M хо. 
Durgapur and Asansol? 
12.50 p.m.—9.00 a.m. —3 hr 50 min. 
At 4 stations the train stopped for 5 min x4 
=20 min. 


stations 


3hr. 50 min—20 min. = =3hr. 30 min. 

In 3hr 30min =3% hrs the train travelled 280 km. 

In 1 hr it went (280— 31) km = r хд) km 
0 km 


‚ the speed of the train is 80 Taim 
It goes A km in 1 hr. 
МУ , in d hr. 
» 0» л „ta 4 br-i hr =30 min. 
Since it left Howrah at 9.00 a.m., it reached 
Bandel at 9.30 a.m. and left Bendel at 9.35 a.m. 
15 reach Burdwan it travelled (100 —40) Кт = 60 km 
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more. We have already seen that for 1 km it took 
go hr, then for 60 km it took $9 hr=2 hr —45 min. 

Hence, it reached Burdwan at 9 hr 35 min 
+45 min=10.20 a.m. and left that station at 
10.20 a.m. +5 min =10.25 a.m. To reach Durgapur 
it had to travel (160 —100)km. =60 km. more. 

We have already seen that for 60 km it took 
45 minutes. 

Therefore, the train reached 1) 
10.25 a.m. +45 min=11.10 a.m. and 1 
at 11.10 a.m. +5 mir = 11.15 a.m. 

To reach Asansol it had to go (200—160) km 
—40 km more and we have already seen that for 
40 km it took 30 minutes. Then, it Ieached Asansol 
at 11 hr 15 min+30min i.e., at 11.45 a.m. and it left 
that station at 11.45 a.m.+-5 min or 11.50 a.m. 


Note: Now calculate and ver 
train reached Madhupur actually д 


urgapur at 
eft Durgapur 


ify whether the 
t 12.50 p.m. 
Example 6. A train is 75 m long, үе 4 
^ à t 
takes 20 seconds to cross a tree by the ate шил 
what is the speed of the train? y line, 
After the front part of the train just lef 
its rear part reached the same spot in йы 23 Ege 
Hence, the distance covered Ъ onds, 


Y the train; 
seconds is its length. Tain in 20 
In 20 seconds the train Боез 75 m 
» 1 » » » 75 


3-200. 1B. 


In 1 hr «60 x60 T 75 x60 
- 33 цаг m 


<. the speed of the train is 13-5 km/hr. km. 
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Example 7. A train, 100 metres long, crosses 
a platform, 120 metres long, in 40 seconds. What 


is the speed of the train? \ 
——————T—EF 
dunt mk ixi e 
th te | БЫ kasa L--4 
[ү 
Fig. 3 


A moving train starts crossing a platform when 
the front part of the train comes in line with one 
end of the platform (see the first position of the 
train in the figure) and the crossing ends when the 
rear part of the train just leaves the other end of the 
platform (see the second position of the train in the 
figure). Thus, to cross the platform, the train will 
have to travel a distance equal to the sum of its own 
length and the length of the platform. In the present 
case the train will have to travel (100--120) m or 
220 m. > 

in 40 secs the train goes 220 metres 
in lsec ,, » » metres 
In 1 br=60 x60secs. ,, „ xo km 
—]9:8 km. 
the speed of the train is 19:8 km/hr. 


Exercise 16 
1. Find speed by unitary method and verify with the help of 
formula: А 
(i) Distance = 40 km., time = 2 hrs. 
(ii) Distance = 250 cm., time = 5 mins. 
(iii) Distance = 75 m., time=15 secs. 
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2. Find distance by unitary method and verify with the 
help of formula: : 
(i) Speed = 37} km/hr., time = 6 hrs. 
(i) Speed = 62:5 cm./sec., time = 5 hrs, 
(1) Speed = 85 m./sec., time = 24, secs, 
3. Find time by unitary method and verify with the help of 
formula: 
(i) Speed = 11 km./hr., distance — 550 km. 
(i) Speed = 17 cm./sec., distance = 5 metres, 
(iii) Speed = 61 m./sec., distance = 193 metres. 
4. A train starts from Hooghly at a speed of 80 km/hr. 
What time will it take to reach a station 120 km from Hooghly? 
5. Kamalbabu left Balimore 'on a bicycle at 10.00 a.m. and 


reached Tribeni at 10.45 a.m. If the speed of the bicycle is 


8 km/hr; what is the distance between Balimore and Tribeni? 


tance between Calcutta and Digha? 
7. One man reaches bus- 
The distance between the hou 
Find out the speed of the man in kilometre per hour, 
8. Mr. Mukherjee started from his house ой a motor cycle 
at 8.00 a.m. to meet a relative in his house. After spending 
1 hour at his relative’s house he came back home at 11,30 a.m. 


If the speed of the motor cycle is 40 km/hr, what is the distance 
between his house and his relative’s house? 


9. A train, 75 metres long, travels at a speed of 60 km/br. 
What time will the train take to cross a tree? 


10. The speed of a train is 48 km/hr. The train crosses 2 
platform, 120 metres long, in 15 Secs. What is the length of the 
train? 

11. In what time willa t 
speed of 45 km/hr cross a b 


12. The points A, Band C are on a straight lineand the point 
В lies between A and С, Sudipta and Nilesh Start at the same 
time from the points A and B respectively towards the point С. . 
Nilesh walks at a speed of 3 km/hr. Sudipta reached C after 
2} hrs on a motor cycle and found that Nilesh reached there 


Stand from his house in 3 minutes. 
se and the bus-stand is 320 metres. 


rain, 85 metres long, moving at à 
tidge 65 metres long? 
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hr earlier. The distance between A and В is 120 km, What is 
the speed of the motor cycle? : 

13. The distance of Gopaipur from Ramnagar is 18 km. 
Harish starts from Ramnagar at a speed of 5 km/hr. He takes 
rest for 5 minutes after every,.2.kms..... lf he starts. at 6.30 a.m., 
when will he reach Gopalpur? 

14, Two trains start from the same places at the same time 


" and in the same direction at speeds of 50 km/hr and 60 km/hr. 


What will be the distance between them after 40 minutes? If 
the two trains start from the same place, at the same time and in 
Opposite directions, what. will be the distance between them 
after 40 minutes? ? 

15. Two trains start at the same time towards each other 


` from two stations 100 km apart. Ifthe speeds of the trains 


are 60 km/hr and 75 km/hr, what will be the distance between 
them after 40 minutes and after 11 hrs? е 

16. А passenger train and a goods train start from the same 
station, at the same time and in the same direction. After 40 
minutes it is found that the goods train is 20 km behind the 
passenger train. If the speed of the passenger train is 60 km/hr, 
what is the speed of the goods train? 

17. A man goes 1200 metres in 45 minutes by a cycle-rick- 
shaw. What time will he take to go 8 km. by the same rickshaw? 

18. Diptenbabu takes 1 hr 20 min to reach Arambag in 
his car, but he takes 1 hr. to come back. If the speed of the car 
was 60 km/hr at the time of going, what was its speed at the time 
of coming back? . 

19. А ferry boat goes to the other side of the river at a speed 
of 6 km/hr in still water. It takes 5 minutes todo so, But at 
the time of coming back, because of wind in the opposite direc- 
tion, the speed of the boat is reduced and the time taken is 


8 minutes. What is the speed of the boat at the time of coming 


back? 
20. In 220 metre sprint the boy finishing first reached the 


finishing line in 56 seconds and found that the second and the 
third boys were 4 metres and 6 metres back respectively. What 
times would be taken by the second and the third boys to reach 
the finishing line? What was the speed of each of the boys? 
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Chapter 6 


Simple Interest 


6.1. If we keep money at bank or post office 
and withdraw the same after Some time, we get 
some extra money. This extra money is called 
interest. The amount of' money that is deposited is 


called principal or capital, The sum of interest and 
principal is called the amount, 


Rs 200 is deposited with a bank for 3 years. 


received. 


Here, principal or capital - Rs 200, interest 
=Rs 36, i 


Amourt=Rs 200+Rs 36=Rs 236, 
Now, on Rs 200 Simple interest for 3 years = Rs 36 
» Rel 


» 5 » 3 » =Rs 206 
= 18 Paise 
» Re 1 » » э: Д уеат = 1,8 =6P 


On Rs i00 simple interest for 1 year=Rs 6 


per тирее per year. By the help of unitary method 
we find that in this case, the Simple interest per 


rupee per month is $, paise ог 3 paise and the simple 
interest on Rs 100 for 1 year is Rs 6, 
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Generally, the rate of interest is taken as interest 
on Rs 100 for one year and this is called annual 
rate of interest per cent or rate percent per annum. 
Thus, here the annual rate of interest percent is 6. 
We also express this rate of interest as ‘6% per 
annum’. 


From the above example, we find that monthly 
3 paise per rupee, annually 6 paise per rupee and 
annually Rs 6 per Rs 100—all these convey same 
rate of interest in different units. 


* Likewise, rate of interest 73% per annum will 
mean that interest on Rs 100 for І year is Rs 72, 


If money is kept in a bank for different periods 
of time, the rate of interest will be different. This 
rate may, again, be different at different points of 

„time. The rates of interest may also be different in 
different banks. 


If a man deposits some money with a bank, the 
bank gives him a pass book Wherein the account of 
the deposited money is shown. On money deposit- 

-ed, at different times, the interest is added. The 
interest will be high if the deposit is high. The 
interest will also increase with the period for which 
money is kept. If some money is withdrawn, the 

^ total deposit decreases aud so, in thai case, the 
interest will be less. In the next two pages, the 
pictures of a pass-book used and inside page of the 
pass-book are given. 


In calculating interest, we take 12 months — 
1 year and generally 1 month =30 days. But in 
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Case we take 1 yr =365 days, 
From the above discussion, we get : 
(1) Amount Principal + Interest. 
Principal Amount — Interest. 


Interest =Amount — Principal. 
If we know any two of 


XYZ BANK 


SAVINGS BANK 
PASS BOOK - 23 


ae CALCUTTA BRANCH. 


Fig. 4 


the above, we can find out 
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the third by the simple method of addition and 
subtraction. Here we do not need unitary method. 

(2) Annual rate of interest percent or rate percent 
per annum means the amount of interest on Rs: 100 
for 1 year. 

(3) In any problem on interest, it is necessary to 
know principal, time, rate of interest, interest and 
amount. 


9 - Amount || Amount 
Perticulars withdrawn|| deposited | Balance E 


Fig. 5 


To know all these, it is necessary to understand 
the relationship between them. 

We know that, if the time is unchanged, the 
simple interest will increase when principal increases 
and it will decrease when principal decreases, We 
can also say something more about this increase or 
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decrease. If the Principal is doubled or trebled, 
the simple interest will be doubled or trebled, again 
if the principal is made haif or one-fifth or one- 
seventh, the simple interest will, likewise, decrease 
to half or one-fifth or one-sevent 
at these changes with the help of unitary method. 
Similarly, keeping the Principal unchanged if 


ome half, one-third 


or one-fourth. These changes can also be found 


_by unitary method. 
Again, if these two 
together, then the result can also be fo 


unitary method 
Simple interest | 
relationship between 
erse nature. If same 
от more money, the - 
Same simple interest is 


simple interest js earned fr 


Example 1. If the rat. 
per annum, what will b 
7 years? What will b 
those seven years? 


€ of simple interest is 71 76 
€ the interest on Rs 100 0 
* the amount at the end of 
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Note that, here the principal is unchanged, only 
the time is changing. We can solve this problem 
by applying unitary method once. 

On Rs 100 simple interest for 1 year is Rs 74 

= К }" 


„ Rs 100, " 7 years is Rs 


-Rs 1095 =Rs 521 


simple interest for 7 years is Rs 521 

=Rs 52:50 

The amount at the end of that period will be 
Rs (1004-52-50) - Rs 152:50. 


Example 2. What will be the simple interest on 
Rs 800 at 61% per annum for 31 years? What will 
be the amount at the end of this period ? 

The rate of interest is 61 percent per annum. 

On Rs 100 the interest for 1 year is 
Rs 64=Rs %5 


i) Betta 1 i _ 25 — 

year is Rs 700 

: Е О lah CE 
» Rs 2100 


[Here we have applied unitary method once] 
On Rs 800 the interest for 31 years is 
| oes cH р 
[Here we have applied unitary method second time] 
required interest = Rs 175 
amount=Rs (8004-175) «Rs 975 
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Hence, if the Principal (P), rate of interest percent 
per annum (R) and the time (T) are given, the simple 
interest 0) will be as follows. 


Principal xRate of interest 


PRT 
or, I = 100 


Exercise 17 € 


Calculate simple interest: (1—6) 

1. On Rs 500 for 1 year at 5% per annum. | 

2. On Rs 62:50 for 4 years at 10% per annum, $ 

3. OnRs 4565 for 2 yrs. 6 months at 4% per annum. 

4. On Rs 866:25 for 4 months at 7576 per annum, 

5. On Rs 146 for | day at 23 per annum, 

6. OnRs1000 for the period fro. 
1982'at 6% per annum. 

7. For house-repair Enayet took a loan of Rs 6000 from a 
bank at 12% per annum. After 5 
along with the interest. How muc 

8. For the cultivation of his 
loan of Rs 1600 from a co.o 
annum. What amount we 
2 years? 

9. “Manik, a Student of Class VII of a School, 
from his pocket Money. He де 


at 5% per annum. Wh, 
years? 


m Ist January to 27th May, 


field Paltan Murmu took a 
perative bank for 2 years at 6% per 
ould he have to refund at the end of 


saved Rs 125 
posited that money with a bank 
at simple interest will he get after 24 


5 


11. What will be the am 
per annum? 


12. Madhabbabu deposited with the post office a sum of 


ount of Rs 400 for 8 years at 6376: 
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Rs 5000 for 7 years at 10% per annum. What amount will 
he get at the end of the period? 

13. Mrs. Ghosh deposited in a fixed account with a bank a 
sum of Rs 550 for 4 years at 9196 per annum. She kept the 
amount received after 4 years in the savings account of another 
bank for 2} years at 51 % per annum. What will be the simple 
interest in the savings account after 2} years? : 

14. What will be the amount of Rs 500 at 5% per annum 
for 5 years? à 

15. Ikbal deposited with a bank a sum of Rs 200 at 54% per 
annum on Ist January. After 6 months he deposited another 
sum of Rs. 200 with the same bank at the same rate. What 
simple interest will he receive at the end of the year? 


6.2. Finding Principal: 

Let us see how to find out the principal when 
simple interest, time and rate percent per annum 
are given. If we are to find principal by general 
unitary method, it is necessary to keep principal on 
the rear right hand side of the first given statement. 
In this connection, we have to keep in mind that 
if the time and rate remain unchanged, principal 
will increase or decrease with the increase or decrease 
of simple interest. Similarly, we may say that if 
the simple interest and the rate percent per annum 
remain unchanged, principal will increase or decrease 
with increase or decrease of time. 


See the following sums: 


Example 1. A sum of money is deposited with 
a bank for 4 years at 6% per annum. At the end 
of the period the simple interest obtained is Rs 225. 


What is the principal? 
‘Rate of interest is 6% per annum. 
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When interest for 1 yr is Rs 6, the principalis Rs 100 


ээ ! » 1 ” Re 1, ээ Р Rs 100 

ээ 6 
ээ ” » 1 » Rs 225, » 159 Rs = 
100 х225 

” » » 4 yrs Rs225, ,, ,, Rs =ч 
= Rs 937:50 


[Note the last step. Here, the simple interest is * 


unchanged, time is increasd from 1 year to 4 years. 


Here, the principal will not be increased to 4 times, 
but will be reduced to one-fourth]. 


required principal=Rs 937-50 


Note that in this sum unitary method has been 
applied twice. Once the simple interest has been 
changed from Rs 6 to Re 1 and then it is changed to 
Rs 225. For this change via 1 (unit), this method 
is called unitary method. Second time the unitary 


method is applied to change the time from 1 уеаг 


to 4 years. If for more time same simple interest is 


obtained, then the capital or principal will be less. 
Hence, in this case instead of multiplying by 4, we 
have divided by 4. 


Example 2. What Principal will amount to 
Rs 5160 at 74% in 8 years? 


Simple interest on Rs 100 in 1 Year is Rs 73 - Rs 15. 
» » » » 100 3 8 yrs ,, Rs 8 x8) 


е `=Rs 60. 
Hence, at 7175 in 8 years Rs 100 will amount to 


Rs 100--В 60=Rs 160 


4 
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Now, if the amount is Rs 160 the principal is Rs 100 


> » » » Re 1 » EI Rs 199 
100 5160 
» э» » Rs 5160 ,, Rs 160m 
* = Rs 3225 


required principal=Rs 3225. 

Here, we have first applied unitary method in 
finding the amount in 8 years when the principal is 
Rs 100. Then the principal is found by applying 
unitary method again. In this way, unitary method 
is applied twice. 


Note: The relationship between principal and 
amount should be specially noted. If the rate 
of interest and time remain unchanged, the amount 
will increase or decrease by the number of times 
by which the principal increases or decreases. 
Hence, from the change of any one of them, the 
corresponding change in the other can be determined 
by unitary method. See the following example: 


Example 3. Gurubhakta Rajbansi deposited 
Rs 700 with a bank at a certain rate for certain 
time and at the end of the period, it amounted to 
Rs 900. . What sum should be deposited at the same 
rate and for same time so that the amount will be 
Rs 1350? 


Amount is Rs 900 when principal is Rs 700 


700 

» » Rel » » о» Rsa 
| 700 х 1350 

” ” Rs 1350 » ” Rs EDI 900 


=Rs 1050. 
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Here, the principal could be directly found from 
the amount by unitary method because the rate 
at which one of principal and amount increases or 
decreases, the other also increases or decreases at 
thesamerate. Butthe change of amount in relation 
to time and rate of interest is not at the same rate. 
That is why unitary method cannot be directly applied 
in this case. The change of simple interest part 
of the amount is, in this case, at the same rate of 
change of time or rate of interest. That is why, in 
sums of this type the simple interest is to be first 
found by unitary method and then the amount is 
to be calculated. Note the following example: 


Example 4. What will be the amount of Rs 750 
at 6176 in 6 years? From the 


Simple interest on Rs 100 in 1 year is Rs M 


Ж 3 " м „б „ Qi (12 x6) 
=Rs 39 
004-39) 
| =Rs 139 
139 x 750 

» $ озу ENS RM 
=Rs 1042:50 


Tn 6 years Rs 100 will amount to Rs (1 


»  » Rs 750 
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If Rs 750 amounts to Rs 1200, the simple | 
interest will be Rs (1200—750) =Rs 450. 
Simple interest on Rs 750 in 6 years is Rs 450 


450 
„э > » ” ээ 1 ээ 1 - Rs 459 x6 
450 x100 
(7 aos HOS 1 s Reis 
я = Rs 10 


required rate is 10% per annum. 


| _ If the ámount is Rs 1140, the simple interest 
* will be Rs (1140— 750) =Rs 390. 


Again, if the rate of interest remains unchanged 
Rs 3- io the simple interest on Rs 100 in 1 year 


` ; 13° 
э Ys э ээ » » » 100 4-2 
10 ш(1 2 )yr 


2 
| = Ja year 
2 x100 
» 1 э» » » » СЭН! TS 13 years 
2 x100 
. 5» 1 » » » » 750 ?13 x750 9315 


” 390 э э э”, 199 » 750 


| | in 2 X100 x390 
13 х750 


required time is 8 years. 


years — 8 years. 


Note: First question of the above example is 
about relative changes of principal and amount. 
| This change can be found by unitary method. Hence, 
| we could get the answer inthis case by directly apply- 
ing unitary method. But the second question of 
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the example is about relative changes of amount and 
rate of interest. The characteristic of such change 
is that the simple interest part only of the amount 
can be found by unitary method. That is why, here 
the unitary method has been applied after separating 
the simple interest. Same is the case in the third 
question. The change of time with simple interest 
is under unitary method, not with amount. Here 


also the time has been found after Separating the 
simple interest from the amount. 


Exercise 18 
Find principal (1—6): 
1. If simple interest is Rs 126 in 5 years at 3% per annum. 
2. If simple interest is Rs 10:50 in 2 yrs 4 months at 44% 
per annum. 23) 
3. 


If simple interest is Rs 32:50 i 
uis 1 in 6 months at 6} 


% per 
4. If simple interest is Rs 2145 in 3 

оша years 3 months at 74%. 
5. If simple interest is Re 1 ° 
6. If simple interest is Rs 3 с per annum. 


120 for th i 
ist January to 7th August of 1980, at 8 % per mea idis 


6 months at 5% per annum and afte 
Rs 13:20 as simple interest. What is 


аме 
ey with а bank at 10% per 


Wes Re 1 as simple interest 


per day. What money did she deposit with the bank? 
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6.3. Finding time: 

If principal, simple interest and rate of interest 
per annum are given, the time can be found by unitary 
method. In this case, from the given statement, 
time has to be written to the rear right. Relative 
increase or decrease in time with the change in 
principal, simple interest and rate of interest per 

; annum has to be determined properly. 


Example 1. Ajit Kapasia deposited Rs 12500 
with a bank at 53% per annum. After a certain 


|: * period of time, be received Rs 2750 as simple 


é 


interest. Find the time for which Ajitbabu kept 
the mone.’ in the bank. 
‘Rs 100 yields Rs 22 (Rs 51) simple interest in 1 yr. 
Rs 1 » О н». э , 1x100 years. 
[If same simple interest is earned on less principal, 
the money should be kept in the bank for much 
more time. That is why instead of dividing by 100, 
we have multiplied by 100.] 


Rs 1 yields Re 1 simple interest in Lxx years 


[If the simple interest decreases the time will 
also decrease; hence, we have divided here.] 


Rs 12500 yields Re 1 simpie interest in HD yrs. 
[More money will yield same simple interest in 
less time i.e., we will have to divide.] 
Rs 12500 yields Rs 2750 simple interest in 


100 x2 x2750 * 
—iixi2300 es = 4 years. 
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[To earn more interest on same principal the 
time required will be more and hence we will have 
to multiply.] 

-. required time =4 years. 


Exercise 19 


Find time: (1—6) 

1. Ifsimple interest on Rs 6400 at 41 % per annum is Rs 1008. 

2. If simple interest on Rs 675 at 7197 per annum is 
Rs 202:50. 

3. Ifsimple interest on Rs 128 at 62% per annum is Rs 1:60. 
If simple interest on Rs 500 at 5% per annum is Rs 50. 

If simple interest on Rs 624 at 3} 76 per annum is Rs 9:10. 
If simple interest on Re 1 at 12% per annum is 1 paise. 

Rs 650 deposited with a bank at 575 per annum for some 
time. If the simple interest is Rs 21775, what is the time for 
which the money was kept in the bank? 

8. What is the time in which Rs 625:50 will amount to 
Rs. 750:60 at 44% per annum? ' 

9. Asum of Rs 75 is kept with the post office for some time 
at 8376 per annum. After that time the amount ig Rs 100. 
What is the time for which the money was kept? 

10. The price of a wrist watch is Rs 300, A student deposits 
Rs 240 with a bank at 5% per annum. After what time will 
he get just sufficient money to be able to buy the wrist watch. 

11. A lends Rs 3500 to В and Rs 2500 to С at 5% per 
annum. After how many years will he get a total simple interest 
ef Rs 1200 from the two? 

12. А certain principal is doubled in 20 y 
years will it be trebled? 

13. In how many years will a certai 
doubled at 6% per annum? 

14. Gafoor took a loan of Rs 520 at 5% per annum and 
paid Rs 91 as simple interest at the time of repaying loan. 
After how many years of receiving the loan did Gafoor repay it? 


з => 


ears; in how many 


n sum of money be 
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6.4. Finding rate of interest per annum: 

In the same manner as above we may find the 
rate of interest per annum when the simple interest, 
principal and time are given. In this case we are 
to start by writing the given statement keeping the 
simple interest to the rear right and then to find 
the interest on Rs 100 for 1 year from that statement. 
Proper attention should be given to the type of 
changes in principal and time with the change in 
Simple interest, It should also be remembered that 


Tate of interest 5% means rate percent of interest 
is 5 (not 5%), 


ini Example 1. At.what rate percent will the simple 
rest on Rs 5000 for 8 years 3 months be Rs 55007 


8 
Years 3 months -81. years -3 years, 


Simple interest on Rs 5000 for 33 years = Rs 5500 


33 5500 


33 » » Re 1 „ 4 ” =Rs 5000 


Ur Principal decreases, simple interest will also 


ecrez » 
Tease—that is why we are to divide.] Л 
i : 00 х 
Simple Interst on Re 1 for 1 year =Rs 33105233 


500 х4 х100 
эз » Rs 100,, 1,,=Rs ss 


ээ 


ша incipal increases, simple interest will also 
€; hence we are to multiply.] 
= Rs 49 — Rs 134. 


Tate of interest per annum is 134%- 
Maths УЦ--6 


inc 
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Remember the following: 

(1) If the rate of interest and time remain 
unchanged, the simple interest will increase or de- 
crease with the increase or decrease of principal. 

(2) If the rate of interest and principal remain 
unchanged, simple interest will increase or decrease 
with the increase or decrease of time. 

(3) If the rate of interest and the simple interest 
remain unchanged, time will decrease when principal 
increases and time will increase when principal 
decreases. 

(4) If the time and simple interest remain un- 
changed, principal will decrease When rate of interest 


(6) If the simple interest and principal remain 
unchanged, the rate of interest wil] decrease if time 


Increases and the rate of interest Will increase if 
time decreases, 
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number of times the decreased value of the other 
.wil be obtained by dividing it by the above 
number—this is the relation between principal and 
time when the rate of interest and the simple interest 
remain unchanged. 


Exercise 20 


Find the rate of interest per anmum: (1—6) 

1. Ifsimple interest on Rs 500 for 4 years is Rs 100. 

2. Ifsimple interest on Rs 650 for 2 years is Rs 52. 

3. If simple interest on Rs970 for 2 years 6 months is 
*Rs 48:50. * 

4. If simple interest on Rs 315750 for 4 months is 
Rs 10525. : 

5. If simple interest on Rs 7300 per day is Re 1. 

6. If simple interest on Rs 917`50 for the period from Ist 
March to 18th December is Rs 55:05. 

7. From a fixed deposit of Rs 5000 with a bank Fatehma 

'Bibi earns Rs 750 annually. What is the rate of interest per 
annum? 

8. From a fixed deposit of Rs 1500 with a bank Dhanraj 
Tamang earns Rs 75 after 6 months. What is the rate of interest 
per annum? 

9. Madhu Bag took.a loan of Rs 1000 for digging a pond. 
He has to pay Rs 3°75 as simple interest per month. What is 
the rate of interest per annum? 

10. One bank pays Rs 50 as simple interest on Rs 500 for 
3} years; another bank pays Rs 50 as simple interest on Rs 350 
for5years. Find the rate of interest per annum of the two banks. 

11. After 6 years of taking a loan Mannan Mian found that 
the simple interest was § of the principal. What was the rate of 


interest per annum ? 


Chapter 7 
Area 


7.1. You have often noticed that if a solid 
is kept on a plane, in many occasions, the solid 
occupies some portion of the plane. As for example, 


the solid in contact of 


[Note: 


Plane figures may be of different shapes 
and sizes.] 


: Plane? We face this question 
quite often, 

Notice how you face this question at home ot 
school. 


your house. Yoy may some flowering 
plants on that land, Your father May ask you to do 
50 оп опе part of the land and to put Pepper saplings 
on the other part. 
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Here also the question is to measure small or 
large portions of plane surface. Again suppose 


Fig. 6 


your father and the father of your classmate Аў 
have adjacent lands for cultivation. Whose land 
48 more апа by how much-—all these are questions 
of measuring plane figures. Thus in our everyday 
life we cannot avoid this question. Hence in arith- 
metic also we shall discuss this question in this 


chapter. 
^ The measurement of а certain portion of plane 
surface is called its area. But how to measure this 
portion? To measure anything we need a unit— 
„ as for example for measuring length we have taken 
metre Or centimetre as unit. This metre ог 
centimetre is nothing but a certain length. Si.silarly, 
for measuring weight we have taken gram or kilo- 
gram as unit. These are also certain weights. In 
the same manner we have to take a unit for measur- 


ing area. 
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We shall take the area of a square of length 1 cm 
and breadth 1 cm (as in fig. 7) as a 


unit of area and shall сай it 1 square 1Cm Г | 
centimetre or in short 1 sq. cm. or 


1 cm.?. Tm: 
Fig. 7 


At present we shall discuss only about the area 
ofarectangle. You will 
learn how to find out 

Rectangle Breadth 21688 of other plane 
figures later on. Inciden- 
tally it may be mentioned 
that you are already 
familiar with rectangle 

gle are equal and parallel. 


Square is а Special type of 
rectangle; all the Sides of а Breadth 
Square are equal, 


Length 
Fig. 9 


Length 
Fig. 8 
Opposite sides of a rectan 


is 5 cm. and 3 
is 15 sq. ст. 


In like manner find the length, brindan and 


Fig. 10 
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5 
il 5х3 
Fig. 11 

Fig. 12 


Fig. 13 
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area of the other two rectangles and complete the 
following table: 


Fig. | Length | Bre- | Area | Length x | 
No.| cm. adth jsq.cm Breadth | Conclusion 
cm. Sq.cm. | 
10 2 2 4 |2x2=4 | Area of rec- 
өн tangle 
11 5 3 15 |.5x3=15 | =length x 
erat ~~~ ý breadth 
12 6 Да Е sq. cm. 
13 7 5 
| 1 
———ÁÓ— | 


Thus we find that the 
is equal to the 
Hence, generall 


area of each rectangle 
product of its length and breadth. 


y. we can say, 

Area of a rectangle length x breadth (sq. units) 
; (i) 

that the unit of length 

om the unit of area. Unit 


We should remember 
or breadth is different fr 
of measuring length of 


: the unit of its measurement : 
is sq. Res a m. ёс. By 1 BR. Үп, wwe mean the 
portion of plane occupied by a square m: 

and breadth 1 m. Ч of length 1 


Length and breadth of a 5 


quare are same, and so 
area ofa square = 


length xlength (sq. unit) 
(епа) (sq. unit) (й) 
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product of length and breadth is area of 


of rectangle 


_ area of rectangle es 

[епш breadth l Gii) 

bred area of rectangle · : 
readth length e. (iv) 


** (length)? =area of square 
=square root of area of square... (V) 


length 
des of a rectangle or square 


The sum of all four si 


is called its perimeter. 


Perimeter of a rectangle =2 x(length-+ breadth) 
sc (Nl) 


meter of a square =4 xlength 
(vii) 
If the length, breadth and height of a room 


are given, the area of its four walls 
—2 xlength xheight+2 xbreadth xheight 
—2 x(length breadth) xheight 
— Perimeter xheight. 


Similarly, peri 


Fig. 14 
r that there are two walls 
o walls along the breadth 


[We are to remembe 


along the length and two v 
and the height of each wall is ѕате.] 
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The results obtained so far may be listed as 


follows: 


Given 


Length and breadth 
of a rectangle 


„э 


Area and breadth о? 


a rectangle 


Area and length 


of a rectangle 


Any one side of a 
square 


» 


Area of a square 


Length and breadth 
of a floor 
PA DET 


ээ 


04| 
Langth, breadth and | 


height of a room | 


Example 1. The | 


Required measurement = ? 


Area =length xbreadth 


Perimeter =2 (length+- 
breadth). 


ee СЕРЕ 


Length —area —breadth 


Breadth —area--length 


— 


Area =side xside = (side)? 


== еш 
Perimeter =4 xside 


ETA EROS Oe Paes eee eee 
Length of a side =square root 
of area 


Area of floor =length x 
breadth 
К эмн eee nS Se ЫЕ 
Area of roof (or ceiling) 
=length xbreadth 
Area of four walls : 
—2(length--brcadth) xheight 


| =perimeter <height 


Re e qoe e a 
ength and breadth of a rectan- 


gular garden are 150 m. and 80 m. What is its area? 
What will be the cost of putting grass in the garden 
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at the rate of 5 Paise per square metre? What is 
the perimeter of the garden? What will be the cost 
of fencing the garden at the rate of 80 Paise per 
metre? 


Area of the garden=length xbreadth 
. =150m. x80 m. = 12000 sq.m. 


Cost of putting grass = К 1 р, s 600. 
Perimeter of the garden =2 (length+-breadth) 
—2(150--80) m. 
—2 x230 m. —460 m. 


460 x80 n. 368. 


Cost of 
ost of fencing =Rs “ЭГ” 


Example 2. The length of a rectangular plot 
is double its breadth. Its area is 578 sq.m. What 
are the length, breadth and perimeter of the plot? 


Here we see the figure 


of the given plot. We 
Breadth divide the plot into two 
equal parts by drawing a 


рев X Breadth line parallel to the breadth 
Fig. 15 from the midpoint of the 
length. Since the length is double the breadth, by the 
above division we get two equal square plots from 
the given rectangular plot. 
Area of each square = (5782) sq.m. 
—289 sq. m. =17° sq.m. 


We know that any one side of a square 
—square root of its area. 
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Hence the length of any one side of the square 
=square root of 289 sq.m. =17 m. 
This is the breadth of the given rectangular plot. 
Length of the rectangular plot = (17x2) m. =34 m. 
Perimeter —2(344-17) m. =(2 2551) m. «102 m. 


Example3. How many square tiles 25 cm. long 
will be needed to cover a courtyard, 20 m. long and 
15 m. broad? 

Area of the courtyard =20m. x 15m. 


=300 sq.m. 
Area of one tile —25cm. x25cm. 


7-625 sq. cm. = 625 


10000 SL ™- 
required number of tiles 


— Area of the courtyard 
Area of one tile 


— 300 x10000 _ 
= 8S =4800 
[Note: 1 sq.m. —1m. x1m. 


7:100 cm. x100 cm. 
=10000 sq. cm. 
625 sq. cm, = 625 
q. cm 10009 54: m.] 
Example 4. Length, breadth and height of a 
room are 5m., 4m. and 3 m. respectively. The room 
has one door 2 m. x1:2 m and two windows 1:25m. 
xl2m. 


0 Cn ш 


Fig. 16 
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(i) What is the area of floor of the room? What 
will be the cost of cementing the floor at a rate of 
Rs 25 per square metre? 

(ii) What is the area of four walls of the room 
without the door and windows? 

(iii) What is the area of the ceiling ? 

(iv) What will be the cost of white washing the 
inside walls, without the door and windows, and the 
ceiling of the room at Re ‘85 per square metre? 


Answer: (i) Floor area of the room 
=length xbreadth 
=(5 х4) Sq. m. —20 sq. m. 

Cost of cementing the floor at Rs 25 per square 
metre = Rs (20 x25) - Rs 500. 

(i) Area of door -(2 x1:2) sq. m. 244 sq. m. 

Area of two windows —2 х(1:2 Х1:25) sq. m. 

=3 sq. m. 

Inside area of the four walls along with door and 

windows =2 x(length+ breadth) xheight 
=2 x(5+4) X3 sq. m.=54 sq.m. 

Inside area of the four walls without the door 
and windows 

=Total area of the four walls 

—Area of door—Area of two windows. 

=54 sq. m —2°4 sq.m. —3 sq. m. 

=54 sq. m. —5:4 sq. m. =48:6 sq. m. 

(iii) Area of ceiling —length xbreadth 

—(5 x4) sq.m. =20 sq.m. 

(iv) Inside area of the four walls without the 
door and the windows along with the ceiling 
=48°6 sq. m.+-20 sq.m. =68°6 sq. m. 
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Cost of white washing the walls and the ceiling 
=Rs (68:6 x85) =Rs 58:31 
=Rs 58 and 31 Paise. 

Example 5. Length and breadth of a garden 
are 35 m. and 25 m. respectively. There is a path, 
1-5 m. broad, all around the outside of the garden. 
(i) What is the area of the path? (ii) What will be the 
area of the path if it were inside the garden? 


Fig. 17 


0) Length of the garden along with outside path 
=(35+2 х1:5) m. —(354-3) m. =38m. 
Breadth of the garden along with outside path 
=(25+2 x I-5)m. —(25 4-3)m. =28m. 
Area of the garden along with outside path 
=38 m. x28 m. =1064 59. m. 
Area of the garden —(35 x25) sq. m. =875 sq.m. 
Hence, area of the outside path 
-1064 sq.m.—875 sq.m. —189 sq.m. 
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(ii) Length of the garden without the inside path 
=35m. —2 x1‘5m. =32m. 
Breadth of the garden without the inside path 
—25m. —2 x1'5m. =22m. 
Area of the garden without the inside path 
=(32 x22) sq. m. —704 sq.m. 
Area of the inside path 


—Area of the garden — area of the garden 
= without the inside path 


=875 sq.m. —704 sq.m. —171 sq.m. 


Exercise 21 


1. (i) What is the area of a rectangle of length 45 cm. and 
breadth 35 cm.? 


(ii) What is the length of a rectangle of area 550 sq. 
cm. and breadth 22 cm.? 


(iii) What is area of a square, the length of one of its sides 


" being 22 cm.? 


(v) What is the breadth of a rectangle of length 24 cm, and 
area 360 sq.cm.? 


0) Find the length of one side of a square whose area is 
729 sq. cm. 


(vi) What is the perimeter of a square of side 4 cm. ? 


(vii) What are the length of a side and area of a Square whose 
perimeter is 20 cm.? 
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(viii) What is the perimeter of a rectangle of length 15 cm. 
and breadth 12 cm.? A 


(ix) Whatis the perimeter of a Square of area 81 sq. cm.?. 


(x) What is the area of the four walls of a room 
5m. x 44m. x 3}m.? 


(xi) What is the total area of 3 windows of 1:3m. 1:25 m.? 


(xii) What is the area of a path 1 m. broad along the out- 
side of a square of length 20 m.? 


of the rectangle? 


2. (a) Fill in the blanks of 


the following table by putting 
Correct values with appropriate u 


nits, 


Name of figure 


Given Required 

length— 5m. 
breadth — 3m, 

Rectangle 
Area 30 sq. em, breadth — 
length=6 cm, | 
агеа--3-6 sq.m. | 1 ha 
breadth= 19 m. anis 

тозы d — 

length of one side area— 

Square are: 
length of one side perimeter == 
= 5ш 

EX 

area — 64 sq.m. length — 
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(b) Followings are the figures of some plots of land. Their 
lengths and breadths are also given in the figures. Find the areas 
of the shaded portions of the figures. 


Арт | Bp 


21m. 8m 
8m. 
D 
5m. 4m. 
3m, 
4m. 
1m. 
im. 

EP 
6m. 
Fig. 18 


3. The length and breadth of your room are 5m. and 3:8m, 
respectively. On the floor there is a carpet 3im.x 12m. What 
is the area of the floor outside the carpet? 

Maths VII—7 E 
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4. А drawing paper is 1:2 m. long and 1 m. broad. What is 
the total area of the two sides of the paper? 

5. A page of your exercise book is 15 cm. long and 12 cm. 
broad. The page is full of writing having 2 cm. margin all around. 
Wnat is the area of the written portion of the page? What is 
the area of the blank portion of the page? 

6. The length and breadth of the rectangular top of your 
table are 1°8 m. and 1 m. respectively. If each of your book is 
15 cm long and 10 cm broad, how many books can be kept side 
by side on the table? 2 

“7. One room of a school at Raigunge is 6 m. long and 4 ш. 
broad. How many tiles of length 50 cm. and breadth 40 cm- 
will be required to cover the floor? What will be the total cost 
at Rs 4°50 per tile? 1 

8. The floor of a hall 10m. x 8m, is to be covered by carpet- 
If 1 sq. m. carpet costs Rs 18, what will be the total cost for fully 
carpetting the whole floor? 


9. The perimeter of a square plot is 64 m.; what is its area? “ 
10. Area of a Square plot is 6400 sq. m. What will be the 
cost of fencing the 


plot at Rs 1:50 per metre? 
11. Area ofa Tectangular garden is 800 sq. m. and its breadth 
is 20m. What length of barbed wire will be necessary for fencing 
“ай sides of the garden once? What will be the total cost 
1 metre barbed wire costs Rs 3:12? 
12. One boy runs around а pond of length 30 m. and breadth 
20 m. once in 1 minute, What distance will he run in 1 hour 4 
the same speed? í 
13. There is a path of breadth 1m. all around outside of Ê 
plot 30 т. х 25 та, What is the perimeter of the plot with the path 5 
14. Length of a Tectangle is 3 times its breadth. What af 
its length and breadth if its area is 432 Sq. m.? е ё 
15. 4cm. sq. portion is cut out from a paper 16 cm. х 12 07° 
What will be the area of the remaining portion of the pape 
(Hint: 4 €m.2—(4x 4)sq. сш,--агва of a square of side 4 cm.) к 
16. 13 mx lim. portion is cut out from a wooden plan 
34m. х 21, What is the area of the Temaining portion of t Ч 
plank? 
17. А rectangular cardboard is 2:5 m, long and 1:5 T 
broad. 4 pieces of 10 cm. sq. are cut out of that card board, What 
is the arca of the remaining portion of the cardboard? 
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18. Each bunch of paddy plant requires 50 cm. x 50 cm. 
land. How mauy such bunches can be planied in a field 
45 m. X40 m.? 

19. Each student needs atleast 1'5 m. X 1/2 m. floor space. 
The measurement of your class room is бт. x 4:8m. -What is the 
maximum number of students that can be accommodated in that 
room? ‘ 

20. Each of the three saris of Kamala is 5m.x 115m. What 
is the total area of cloth.of the three saris? 

21. Latif's garden is 10 m. long and 8 m. broad. if 5 sq. m. 
land is required for each rose sapling, how many saplings can be 
planted in the garden? А 

22. A cultivator has 1600 sq. m. of land. In that land he 
has a dwelling house of length 10 m. and breadth 6 m. anda pond 
18 m. long and 15 m. broad. The rest of the land is utilised for 
vegetable garden. What is the area of the vegetable garden? 

23. There is 24m. broad boundary all around а pond 25 m. 
long and 22 m. broad. What is the area of the boundary of the 
pond? 

24. A garden is 35 m. long and 25 m. broad. ` All around 
inside of it there is a path 24 m. broad. (7) What is the area of the 
path? (i) If the path would have been outside the garden, 
what would have been its area? 

25. The length, breadth and height of a room are 6 m., 5m, 
and 3 m. respectively. 

(i) What is the area of its four walls? 

(ii) If the room has опе 2jm.x2m. door and three 
lim.x1m. windows, what will be the area of the four walls 
without the door and windows? 

(iii) What will be the total cost of cementing the floor of that 
room at Rs 9°50 per square metre? | | 

(iv) What will be the total cost of white washing the four 
wails, without the door and the windows, and the ceiling at 
50 Paise per square metre? d | 

26. What will be the cost of preparing a road of length ` 
10 km. and breadth 3 m. at Rs 2:50 per square metre? 

27. The ‘Pradhan’ of Saptagram sanctioned Rs 570 as cash 
and 380 kg of wheat at Rs 1°50 per kg. for.making an earthen 
road 4m. broad and 95 m. long. What is the expenditure per 
square metre of the road? 


Answers 


Exercise 1 


1. No, Yes 2. 2249280, 2 3. (i) 1, 3, 5, 7, 15, 21, 35 
105 (ii) 3, 5 or 3, 7 or 5, 7 (iii) 1, 3, 5, 15; 15, as this is largest 
among the common factors, 4. (i) 42, 84, 126, 168, 210, 252, 
294, 336, 378, 420 (ii) 105, 210, 315, 420, 525, 630, 735, 840, 945, 
1050 (iii) 210, 420; 210, as this is smallest among the multiples. » 


5. (0 99937, 10001 (1) yes. 6. 15 7, 852 8. 180, 360 
9. 17 m. 50cm; 5, 7 10, 24; 3, 4, 6, 8, 12. 


Exercise 2 
1. @)5+2, 5-2, 542, 5x2, $ (йу 1,5,8, (i) 
lp l 2. 0) vr G) 18. 09) 5 Gy) 44 (v) oH 
(vi) 39% (vi) $ (vii) A (x) 1 (x) | Gi) 6§ (xii) 198 7 
3. 9likg. 4. Rs 1280 5.. 1 4, 3 


Expenditure 
Name — --- 
Food Clothing 


Raicharan Rs 200 


e a + a 
Others Savings 
3 —— ÀA€Á 


Rs 50 | Rs 50 
S Rs 100 | Er 


Haricharan Rs 150 | Rs20 | Rs 149 | Rs 40 
Brindaban | 8834 | Rs 76 | Rs 9s. | Rs 57 


6. 600, Maya—500, Chhaya- 480 7. Rs 12000, Rs 3000, 
Rs 2000 8. 49, 


Exercise 3 1 

1. (i) (077, -079, 769, 7 (Qi) £75, 38, 781 2. (i) 94612 
Gi) 783211 (i) -0106704 (iv) 10200000 (у) 026 (vi) 7 
3. 248, “06875, 214285; 4. 2880 km., 1920 km. 5. 4 kg 
2kg, 1КЕ, jkg 6, Mustak—28 years, Hanif—32 years 
7. Rs 800, Rs 400, Rs 20 - 8. :004375 cm 9, 2:04 m. 
10. 650 km 11, 17 times, 1-08 litres 12. RS 2, Rs 240, Rs 1:20 
13. 10m 14. Rs 50000. 
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: Exercise 4 
1. () 24 (i) 32 (ii) 39 2 21 3.340, Rs 3:40 
4.6 5. 3,27 6. 900 7. 68, 17 8.10 9. 42 10. 24, 16. 
Exercise 5 
1. 15 days 2. 8 days 3.32 4. Rs 2200 5. Rs 2:26 
6. Rs 183 7. 441 8. Rs 1050 9. Loss Rs 40 10. 7h. 


Exercise 6 
L @ 48.4, rio H. 2% D кф b Yee vibo 260100 
" Gii) 2534, 9, 4, 10120, 25025 2. (i) 32 (i) 175 (ii) 1625 
/ 7 (iv) 234 (v) 1:5625 (vi) 4:367 3. (i) Rs 3375 Gi) 15:25kg. 
(iii) Re 1 (iv) 56275 Кт. (v) Rs 40000 (vi) 45 crores 50 lacs. 


Exercise 7 

1. (0) 38, 55, 88 (b 3, 5 8 (су 9 @ ib $3 
2.(a) 12:18, 35°35, 7818 (b) 12, 35, 78 (c) 99 (4) нь 
„И 3. 0 55 166, 124i (b) 8, 16, 124 (c) 30, 
16-1, 124-12 (d) 90 (0 $ 5855 > иы» 4, (а 4, 
ЭЭН 0) ті b ose Fes, 1288 (O0 298, nee 
Jis. vivre (d) 0065 OF 1295, 2884 ог 3188, 383 or 218b 
WAS ог уйуу (0) wy or 720, $8 or 1%, A% or 216, 
1492902 or ЭНН (0 88, fé. ААХ ог 480. AW OF 

Addo 

Exercise 8 
1, 5,459,45904, 459040 2. Andhra Pradesh—279, 27910, 
„ 279097; Assam —44, 4431, 44314; Bihar—108, 10847, 108474; 
Karnatak—119, 11940, 119395; Tamilnadu—246, 24634, 246345 
3. 45, 46; 45:9, 45:97, 45'974; 460, 45:97, 45975 4. 45, 45, 
45:3, 453, 45:30, 45:31, 45:306, 45:307; 4, 4, 43, 44, 436, 436, 
„ 4364, 4365; 1, 1, 10, L0, 1°00, 1-00, 1:000, 1:001; 9, 1, °6, 
1, -67, "67, *673, *614; 8, 9, 8:5, 8:5, 8°54, 8°54, 8:543, 8:544; 
0, 0, 0, "1, *06, -06, "061, :062: 0, 0, 0, 0, 0, 0, 001, "001 
5G2 314 Gi 1 09 104667 6. "62 mile 
299330 km 8. ‘4 inch 9, 57:27 degrees 10. 5551 
Ц.() Rs 183 (0) 28 paie (ii) Rs 2142, Rs 2856, 
No, 2 Paise more. 
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Exercise 10 
> b> Tb Y f тр y ss i5 Ъб 
Gi) 33, 13, 14, $ Ys; 28, ids. $2, 1 
(H) qu fo. to £6 Уб) To vo so to ty 
Gv) b Ye та te то: dfe bb te, db oH 
(у) 28%, 185. НЬ 38. 196; 585. 28%, 1443, 195, 149 
(vi) 1& $, $ fp 5 23, 13; 3, Ё i 
G) по, (ії) no, (ii) no, (iv) yes, 5%, (v) no, (vi) yes, $- 
2. 0) $$ Hh. We Wo Үнээ: | 00 we, te the tho 
Tie xis (ii) rjo rds айв cbe sto abs V) iH 22» 
Yr ss vé idw (V) 88, Yes тєв тоо» Hs тос 3. (1) d 
Gi) § Gi) A Gv) ёс (V) ge (Vi) $ Wii) «х (УШ) ү. 


Exercise 11 


1. (0 $15,213 Gi) $, 15, 24, 24 (iii) 28, 55, 8, 103 (iv) de 
1, ie 21 (у) Тв $, $ 1$ (vi) i lfp li 28$ 3. (i) 4, 
8, 12 (1) 4$, 88, 128 (iH) 6$, 134, 20} (iv) 42, 84, 126 
(у) 46%, 938, 1408 (vi) 60, 120, 180 (vii) 21, 42, 63 (viii) 12, 
24, 4. 


Exercise 12 

1.0)21 (ii) ig (i) 33 
(vii) 72 (viii) 273 (іх) 42 
(xiii) 32 (xiv) 52} (xv) 943 


(iv) 21 (у 74 (0) 381 
(х) 60 (xi) 60 (xii) 90 

(xvi) 1386. 

Exercise 13 


1. @ 64, 16 (ii) 46, 23. (ii) 66, 11 (v) 8, 008: (v) 882 
‘O14 (v) 8,002 (vii) 2625, -025 (viii) 8-1, -00001. 
Exercise 14 E 
: GD 75 25; equal (8) 5L se 
Gv) 482, she; equal (у) 13, 4: equal 2. @ 4. 
їз; not equal (ii) 24, үф, ; not equal (iii) 2:21, уъ; mot equ 
(iv) 564, sa inotequal (у) 30, th sequal 3. () 2 Gi) 5 
Gi) 23 4. 032 G) & (i) 4 боо (0000 
5.$ 6. 45 7.28 8.-15 9, 288 10. (д @ 313 Gi) т 
08) 48. $$ бу) 34 (v) à O@ 4 дА 314; 5:0 


21. © 
19 < 31; 


10:31:48: Gi) HOF, L.C.M., L-C-M- Н.С 


1. G) 21, zy; equal 
equal 
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Exercise 15 


L@ 2356 © 0)9,1 @ 37 @ 3,7 2. @ 
27 @ 31 Gi) 23 àv) 25 (0) 39 (v) 81 (vii) 36 (vii) 41 
(х) 252 (x) 825 (хі) 1002 (xii) 6930 (xiii) 10003 (xiv) 13765 
(xv) 600098 3.. 503, 200 4. 59, 136 8. 105 6.64 7. 84 
Rs 1°68 8. 9801, 1024 9.100489 10. 32, 64. 


Exercise 16 
i. @ 20 km/hr (1) 30 cm/minute (iii) 5mj/sec. 
2. (i) 225 km Gi) 11250 km (i) 175m 3.0) 50 hrs 
(ii) 2949 sec. (її) 3 sec. 4. 1l hr. 5. 6 km. 
6. 202500 km 7. 64 km/hr 8. 50km 9. 45 sec. 10. 80m 
11. 12sec 12. 50:4 km/hr. 13. 10.46a.m. 14. 6% km,734 km 
15. 10 km, 102:500 km 16. 30 km perhour 17. 5 br 
18. 80km/hr 19. 33 km/hr 20. 575. Sec., ST. 860. 
14% km/hr, 1334 km/hr, 1343 km/hr. 
Exercise 17 
1. Rs25 2, Rs25 3. Rs 45650 4. Вв2118 5. 1 paise 
6. Rs24 7. Rs 9600, 8. Rs 1792 9. Rs1563 10. Rs 15000 
11. Rs 608 12. Rs 8500 13. Rs 10436 14. Rs 625 
15. Rs 16°59 
1 Exercise 18 
1.. Rs 840 2. Rs 100 3. Rs 1040 4. Rs 8800. 5. Rs 7300 
6. Rs 650 7. Rs 800 8. Rs 528 9. Rs 3780 10. Rs 3650. 
Exercise 19 


1. 34 years 2. 4years 3. 73days 4. 2 years 5. 5 months 
6. 1 month 7. бүр years 8. 4$ years. 9. 4 years 
o, 5 years 11. 4 years 12. 40 years 13. 168 years 
14. 31 years. 


Exercise 20 


($24 22,410 55 6.7 7. 15 8.10 9.4 
40. 2h 28 1 8806 
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Exercise 21 


- (0) 15 sq. m., 5 cm, 3m, 9 sq. mm, 
20 ш, 8m (b) (i) 147sq. m. Gi) 64sq. m. (iii) 36sq.m. 
(iv) 15 sq.m. (У) 20 sq. m. 3, 14:625 sq.m. 4. 2:4 sq. m. 


‚ m, 325 sq. m. 25, (i) 66 sq.m. 
43:25 26. Rs 75000 27. Rs 3. 


ALGEBRA 


Chapter 1 


Use of Symbol 


1.1 You know that we use numbers for 
counting, we also express measures by numbers. 
But the numbers which are used in arithmetic have 
fixed values. They always represent definite 
measures. As for examples, you go to the market 
with Rs 10 and spend Rs 7, then you will be left 
with Rs (10—7) or Rs 3. But in reality there are 
quite a number of things whose values are either 
not definitely known or always changing. In those 
cases it is not possible to express mathematical 
relationships by arithmetical number of definite 
value. Suppose you go to witness-a game and ask 
your friend about the number of spactators. Your 
friend replies that the number would be two 
thousand. This number ‘two thousand’ is his 
guess. Actual number of spactators may be much 
above or below 2000. Similarly, if we say that 
Nihar has some money, we can not express the 
amount by a definite number, as he can have any 
amount of money. If you think a little bit you can ` 
have many such examples. 

Because of this, apart from the numbers of 
arithmetic we also use a kind of indefinite numbers. 
We generally express these indefinite numbers by 
different English alphabates, for example, а, Bes 
x» etc. The advantage of using number in this 

1 
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way is that according to necessity they can represent 
any number. For example, in the first example 
discussed above we may suppose that the number 
of spactators in the field is x. Taking the number of 
spactators as x we can have all mathematical 
computations. But one thing should be remember- 
ed that x has no definite value. 


If the number of spactators is 2000, the value of 
x will be 2000; 


If the number of spactutors is 2500, the value of 
x will be 2500, etc. 

Similarly, in the second exam 
that Nihar has Rs a. Here als 
value. For example, 


ple you may suppose 
о ‘a’ may have any 


If а=10, Nihar will have Rs 10; 
If a—20, Nihar will have Rs 20; etc. 


From the above discussion we find that the : 


letters x, a have been used to denote some numbers; 
but they may have different values. Thus the letters 
have been used here as symbols of numbers. 

In algebra we can express any unknown number 
by symbol. For example, you donot know the 
length of the playing field of your school but you can 
Suppose that the length is x metre. Karim's age is 
not known, we may assume that his age is y years. 

Likewise we may assume, 

Population of a Village or town =x; 

distance of Delhi from Cetcutta =z km; 

Kamal’s age — У years; etc. 

We can not only express unknown or indefinite 
numbers by using symbols but also use them in 
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mathematical computations. Now we would 
disscuss this aspect. 

When we use symbols instead of numbers, 
they actually mean some numbers, though the 
values of those numbers may not be definite. 
Hence, the rules of addition, subtraction, mui- 
tiplication and division will be applicable to 
these symbols between themselves or in conjunc- 
tion with arithmetical numbers. But the results 
that are obtained by applying the above rules 
cannot be expressed in the form found in 
arithmetic. 

For example, 

(1) 2 шапроез-Е5 mangoes —7 mangoes. 

But if we take 5 mangoes with x mangoes, 
total number of mangoes will be x4-5. 

Note that we can write 24-5 —7, but we cannot 
simplify х--5 further. The reason for this is 
easily understandable. Here x has no definite 
value, it may have any value. Thus if we add 5 
with x the result cannot be definite and accordingly, 
we write the result as x+-5 using ‘+’ sign. Similarly, 

a metres +10 metres 2(a--10) metres ; 
Rs 10--Rs b=Rs (104-5) ; 
Rs x--Rs y=Rs (x+y); etc. 

(2) In case of subtraction also the result is 
expressed by using '—' sign. For example, Ruma's 
present age is 12 years, x years before her age was 
(12—x) years. Similarly, if we spend Rs 5 from 
Rs y, we will be left with Rs (y —5); if y eggs out 


of x eggs are rotten, the number of fresh eggs will 
be (62-2225 
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(3) Incase of multiplication the resuit is written 
differently in algebra. 
In arithmetic we write 
4x5=20. 


But in algebra, 
4xx=4x, 
Similarly axb =ab, 
mxn-mn, etc. 
That is, the two numbers 
together are written side by 
product. Sometimes 4 x x is 


Which are multiplied 
Side to express their 
also written as 4.x. 


Notes: (i) In writing the product of an arithme- 
tical number with an algebraic number, which is 
denoted by English letters, we first write the 
arithmetical number followed by the alphapet; 
for example, 

: 10x y —10y, 
X10 —10y and not у10. 


(4) In case of divi 


Sion the uotient 18 ex- 
pressed either by ‘> : 


sign or Бу fraction. For 
d by x the quotient will be 


Here dividend =a and diviser = y, 
Here dividend and diviser ma 


dif У have any value, 
but the diviser can never be zer 


о. 
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Example 1. Express with the help of signs:— 
() 10 less than a. 
(ii) 5 more than b. 
(iii) 3 times х. A 
(v) one-fourth of y. 
(у) 2 more than 3 times m. 
(vi) 6 less than 10 times z. 
(уй) y less than x. 
(viii) Two times the product of x and у. — 
(x) Value of x is less than 12. 
(x) Value of x is greater than that of y. 


Ans: (i) a—10, (ii) b+5, (iii) 3x, (5) 3, 


0) 3m4 2, (уй) 102—6, (vii) x—y, (viii) 2xy, 
(ix) x 12, (x) xy. 


Example 2. Write in words :— 
(i) a—b 
(й) m+n 
(iii) 2a 
(9) $ 
(v) 3р--2 
(vi) p+g+r 


CC 
(vii) 3 —2. | 

, Ans: @) b less than a, (i) sum of m and n 
(iii) two times 4, (iv) one-third of a, (у) 2 more 


than 3 times p, (vi) sum of 3 
: P, qand r, 
than one-third of x. 4 (vii) 2 less 


Example 3. You have 10 marbles, your friend 
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gives you x marbles more. How many marbles 
have you now? 


Required number of marbles = 10-1-x. 


Example 4. You 
and spend Rs x. 
now? 

If you spend Rs x fr 
Rs x less; that is 
from Rs 10. 


the remainder — Rs (10—x), 


БО to the market with Rs 10 
How many Tupees have you 


om Rs 10, you will have j 
you will have to Subtract Rs x 


Example 5. The sum of two numbers is 4. 
If one of them is 10, what is the other? 
The other number can be obtained 
the given number from the given sy 
the other number =а—10, 


by subtracting 
m. 


Example 6. If a is Breater than 5, what will be 
the sum and difference of a and b? 
Sum =a+b 
Difference =a—b, 
Example 7. There are 


10 benches in a class. 
If x students sit on one bench, 


2 OW many students 
are there in the class? 


To find the п 
multiplied by x, 


Hence, the number of students — 10 x x 10x. 


umber of Students, 10 Should be 


Example 8. You know that 
of two digits we are to multiply the digit in the 
ten's place by 10 and add with it the digit in the 
unit's place. For example, 45 -4x 1045, Thus, 


to write a number 


Ф 
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in a two-digit number if the digit in the ten’s place 
is x and that in the unit’s place is y, what will be the 
number ? 

The required number — 10 x x4-y —10x--y. 


Example 9. The length of the playing field of 
your school is 3 times the breadth. If the field is 
a metres long, what will be its breadth? 

Here a metres have to be divided by 3. Hence, 


the field is (a—-3) metres or E metres broad. 


Exercise 1 


1, Write by using signs : * ; 

0) sum of x and y, (ii) result of subtracting b from 4, 
(iii) k less than 10, (iv) sum of 5 and. r, (v) 15 times Х, 
(vi) 5 less than two times x (vif) one-seventh of b, (iii) 10 


* less than the sum of x and y, (x) value of z is less than 10, 


(x) value of x is equal to that of y. 
2. Write in words : 


0) p+q, . (i)z—y, (iii) 5a, (iv) ee, O) xty+z, 
(vi) 2p+r, (vii) m--2n, (viii) a—3b, 


mets, @ OY 

5, You have 5 exercise books, your father buys x more 
морин оен Эе you. How many exercise books will you 
have now? 

4, Rahim had 15 marbles and he lost x marbles., How 
many marbles has he now? 2 

5. Amulyababu is 60 years old. (i) What was his age 
x years before? (ii) What will be his age y years hence? 

6. Mitali is 3 years older than Tumpa. If Tumpa is 
x years old, what is the age of Mitali? 


Maths VII—8 
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7. If 1 dozen banana cost Rs x, what is the price of 4 

dozen bananas? 

8. Sum of two numbers is x. Jf one of them is 10, what 

is the other? А 

9, Difference of two numbers is у. If the larger number 
is 18, what is the smaller? 

10. The product of two numbers is 64. If one number is Ps 
what is the other? | 

11. Starting from home a man walks х km and then he goes | 
y km by bus. What is the total distance that he has travelled? 

12. On the Republic Day each student of a school is given ' 
two oranges. If the number of students in the school is x, find 
the total number of organges that were given. If each orange 
costs 20 paise, what will be the total cost of the oranges? 

13. A basket contained 200 oranges, out of which x oranges 
were rotten and the rest were divided equally among y boys and | 
girls. Find the share of each. e] 

14. If the price of 1 kg of rice is Rs x, what will be the price 
of 15 kg of rice? What quantity of rice can be bought for 
Rs 25? 

15. () а km=how many metres? 

(ii) y metres=how many kilometres? 

16. The distance of Madhupur from Calcutta is z km. If ^ 
one drives at 40 km per hour, what time will he take to 8° 
from Calcutta to Madhupur? 

17. You are now x years old. What was your age 5 years , 
before? What will be your age 15 years hence? 

18. There are 10 rows of trees in a garden. If there are * 
trees in each row, what is the total number of trees in the garden? 

19. One club has 50 members. If each members contri- 
butes x rupees, what will be the total contribution? With ^ 
that money y blankets are purchased for "Столни What is 
the price of each blanket? 

20. If the digit in the unit’s place is x and that in the ten’s 
place is y in a number of two digits, what is the number? 

21. Mitu is x-years older than Rinku. If Mitu's present 
age is y years, what is the age of Rinku? What will be the age 

of each 5 years hence? 


e 
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-1.2 Number and Expression : 


You know that each of the symbols 0, 1, 2, 3, 4, 
5, 6, 7, 8, 9 represent a number. You also know how 
to write other numbers using these symbols. We 
use numbers ih counting something, for example, 
10 men, 15 exercise books, 12 flowers, etc. Numbers 
are used not only in counting but also to denote 
measure. First, a certain quantity or amount of a 
measure is taken as ‘unit’. Then the number of 
times the unit of the same class goes into the thing 
to be measured is a number which gives the measure 
of the thing. For example, a definite length is 
taken as 1 metre, that is metre іѕ а unit of length. 
Likewise, 1 kilogram is a unit of weight, 1 hour is 
a unit of time, etc. If it is said that a rope is 10 m. 
long, we realise that the unit 1 metre goes into the 
length of the rope 10 times or the length of the rope 
is 10 times the 1 metre unit. 


! 


Similarly, 5x1 kilogram 
4x1 hour 


5 kilograms, 
4 hours, etc. 


Thus you see that to denote measure unit is 
attached to a number. This type of number with 
unit is called an expression. 10 metres, 5 kilograms, 
3 hours, Rs 100, etc. are examples of different 
expressions. The number of times a unit. goes into 
one expression is called its numerical value. For 
example, 10 is the numerical value of length of 
10 metres and metre is its unit. 


Algebraic expressions; If some numbers re- 
presenting symbols and. numbers are connected by 
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€ 


‘+’, ‘—’, ‘X’, ‘+’, etc. signs then the result is 
called algebraic expression or, in short, expression. 
(i) 2а--35--4с, 
(ii) - Зах4с--2, 


(iii) a—b+c—d, etc. are examples of 
expressions. 


The portions of expression which are connected 
by ‘+’, ‘—’ signs are called terms. For example, 
in the expression 24--35-44с each of 2a, 3b, 4c 
is a term. 

Expression having only one term is called 
monomial; for example, 2a, 3b, 8c, etc. Expression 


having two terms is called binomial; for example, 
2a+3b, 4a—5c etc. 


Similarly, expression having three or more terms 


is called. à. polynomial; for example, a--b--c, 
2a—3b--4c--5Sd etc. 


Ccefficient: Any symbol or number connected 
with an expression as a multiplier is called the 
coefficient of the 
coefücient is written to the left of the expression. 
The coefficient of xy in 2xy is 2; again, the co- 
efficient of y is 2x and that of x is 2y. 

Similarly, the coefficient of y in 4y is 4, 

the coefficient of m in 3m is 3, etc. 


Note: In.an expression, if there is no number 
as multiplier, the coefficient is 1; for example, the 
coefficient of x is 1. 


expression. Generally, the : 


Ф 
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1.3 Use of brackets: 

You have already come accross different types 
of brackets like ‘—’, (), CL [ ]. In algebra the 
expression inside same brackets is taken as one 
term. 2(a+5) means an expression which can be 
obtained by multiplying the sum of a and b by 2. 
But 2a--b means the sum of two times a and b. 

2x—3y—4x and 2x—(3y—4x) will mean same 
expression. You. will learn more in this respect 
afterwards. 


Example 1. If a=4, b=1, c —3 and h=2, find 
values of the following expressions: 
(i) 3a—9b-Fc 
(ii) 6h+8b—Sa. 
Ans: (i) 3a=3xa=3x4=12 
9b=9xb=9x1=9 
and c=3 
3a—9b+c =12—9+3 =15—9 =6, 
(й) 6h=6xh=6x2=12 
8b=8 xb=8Xx1=8 
5а=5ха=5х4=20 
6h--8b —5a —124-8 —20 =20—20 =0. 


Example 2. If a=5, 5 —3, c—1, find values of 
the following expressions: 
(i) 2a—3(b—c) 
(ii) (a+b)—(6—c) 
Ans: (i) 2а-2х5--10. 
3(b—c)-3(3—1) =3 X2 =6. 
2a—3(b—c) =10—6 =4. 
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(ii) a+b=543=8 
b—c=3—1=2 
(a+-b)—(b—c) =8—2 =6. 
Example 3. If 4—2, b=1 and с=з, find value 
of 24--45х 5c. 
24-2х2-4, 4b=4x1=4, 5с-455х2-410, 
given expression -4—4x 10 =1 х 10 —10. 


Ехегсїзе 2 


If a—2, b—5, c=1 and d=8, find the values of the following 3 
expressions: 


1. atb+e+d, 2. axb-rc. 3. a+exb. 
4. bac. $. 6+а—с+4. 6. 2444с-8. o 
7. За--55--4с, 8. b—a-c. 9. 6a--b. 
10. 5ax3bx8c, ll. 5d+4axb+14e. 
12. 4ab--64. 13. 6ab--2bc--3ca--d. 
a,b c, 

14. ad—bc—ca. 15, pT ЗЭР 2 
16 2a+-3b abe+-bca+cab 
5 36-44¢" ab+-be-+-ca ° 

2a+5b | 3d—8a b—c b—a d—a 
18. “Эв. appe 19. 5x TX 4х Tq 3X TA 


The result of Subtracting (b--c--d) from 25, 
21. Sum of a and b multiplied by 4. 


Chapter 2 
Whole Number 


2.1 Positive and Negative Whole Numbers: 


You have definitely noticed how a carpenter 
' fixes screw in a piece of wood. He fixes the screw- 
driver in the groove on the head of the screw and 
turns it in a certain direction. Asa result of this the 
“screw gradually enters. into the wood. You have 
definitely noticed also that at the time of taking 
ъ the screw out of the wood, the screw-driver is 
turned in a direction opposite to the direction in 
which it was turned for fixing the screw. 


Fig. 1 


if the screw-driver is to be turned 6 times at 
of fixing it, then it is to be turned 6 times 


the time 
> 13 
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also at the time of fully unfixing it, but in the 
opposite direction. Though it is necessary to turn 
same number of times in both the cases, the nature 
of the turns is different. To denote methods of the 
same type and of opposite nature, as бахды 
above, one is taken as positive (with ‘+° sign) an 
the other is taken as negative (with ‘—’ sign). For 
example, if the method of fixing the screw 1S i 
taken as positive then that of unfixing it will be 
negative. Again, the method of fixing the screw 1S 
taken as negative, unfixing will be positive. Then, 
if we write 6 turns at the time of fixing as ‘+6’ ° 


the 6 turns at the time of unfixing will have to be 
written as ‘—6’, 1 5 

Followings are some quantities of the same 
class but of opposite nature: 


Profit 


Loss 
Income Expenditure 
Ascending Descending 
Walking towards east Walking towards west 
Increase Decrease 
Clockwise rotation Anticlockwise rotation 
Walking towards right Walking towards left 
Motion along the current | Motion opposite to the 
current, 


If we take one of these wi 


th 4° sign, the other 
will have ‘—’ sign. 


Examples: 1. If we denote ascending 5 metres 
by +5 metres, desending 3 metres will be —3 metres- 
2. 


If we write movement of 2 km. towards east 


^ 
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as —2 km, movement of 1 km. towards west will 
be denoted by +1 km. 

3. Ifa profit of Rs 50 is denoted by +Rs 50, 
a loss of Rs 20 will be denoted by —Rs 20. 

The numbers discussed above have not only 
some numerical value, but there is a notion of 
direction attached to all of them. For example, 
a profit of Rs 15 or a loss of Rs 10 cannot simply 
be denoted by 15 or 10. The word ‘profit? means 
a certain direction along which the quantity of 
money increases and the word ‘loss’ indicates a 
decrease in the quantity of money. If we indicate 
increase by ‘+’ sign, the decrease will be indicated 
by ‘—’ sign. Thus when a profit of Rs 15 is indicat- 
ed by +Rs 15, a loss of Rs 15 will be indicated 
by —Rs 15. Number of this type which has 
not only a numerical value but also a direction 
is called a directed number. 

We can very easily get the idea of directed 
number by geometric figure. 


~ | + 
0 « 
Fig. 2 


Draw a straight line and take any point O on it. 
The straight tine is extended indefinitely in both 
directions and the point O divides the straight line 
into two parts. One part is extended indefinitely 
to the right and the other to the left. Any one of 
these two directions, right and left, may be taken as 
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positive, then the other will be negative. Suppose 
the right direction is taken as Positive then the left 
will be negative, Now taking a definite length as unit 
mark equal portions of the Straight line both to the 
right and to the left starting from the point O. The 
first point of division to the right is situated at a 
distance 1 unit from t 
point by +1. In this way, 2nd, 3rd, 4th, ...... etc. 
points of division to the right will denote the numbers 
+2, +3, 4-4, ...... etc. respectively. 

Since the Straight line is extended indefinitely 


to the right, all the points denoting 1, 2, 3, 4, ...... etc. 
will be to the right 


are situated in t 
positive numbers, 

4th, ...... etc. point 
denote the numbers =l]; 22, —3, 


5-8, ачин etc. 
Since the Portion of the Strai 


ght line to the left of O is 
» all the points denoting 
7 ӨНӨӨ, will be on this portion 
hese numbers are situated in 


—6 —5 —4 —3 —2 —1 0 1 2. 3 4 5 6 


Fig. 3 


Thus, we find that 
0, and —1, —2, +3, 


З › 5, ete. may be re- 
presented by the points Оп a straight line, These 


the numbers 1,3, 3,4, 8, 
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numbers are called whole numbers. We can call 
this straight line, number-axis. The numbers 
1, 2, 3, 4, 5, ... are called positive whole numbers 
and —1, —2, —3, —4, —5, ... are called negative 
whole numbers. Zero.(0) is such a whole number 
which is neither positive nor negative. 

You have already seen that the direction of 
increase is generally taken as positive and direction 
of decrease is taken as negative. Thus all the 
numbers situated to the right of O are greater than 
zero and all those to the left of it are less than zero. 
For this reason positive numbers ‘are expressed by 
the sign ‘>0° and the negative numbers by ‘<0’. 
Thus if x is a positive number we write x >0, and 
if y is a negative number we write y < 0. 

Note another point. From any point on the 
number-axis the more you move to the right, the 
value of the number will go on increasing and the 
more you go to the left, the value of the number will 
go on decreasing. 

Thus, 1 is greater than 0, but —1, is less than 0. 

Using sign, we may write: 120, but —1«0. 

Similarly, 5<10, but —5- — 10. 


Natural numbers: For counting we use the 


` numbers 1, 2, 3, 4, 5, ... etc. These numbers are 


called natural numbers. 

We put ‘+’ sign before natural numbers to 
denote positive numbers and '—' sign before them 
to denote negative numbers. 

441, +2, +3, +4, ...... etc. are positive numbers 
and —1,—2,—3,—4,...... etc. are negative numbers. 
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Opposite numbers: If we watch the positive 
and negative numbers closely, we find that both of 
them contain natural numbers, but in case of positive 
numbers they have ‘+ sign and in case of negative 
numbers'—'sign, For example, the natural number 
in both of +5 and —5 is 5. Such numbers 
are called opposite of each other. 

Opposite of +5 is -5, 
and opposite of —5 is +5, 


Similarly, + 3 and— 3 are opposite of each other 
+10 and —10 „„ ^» э» 55 » 


In general, we may say that +a and —a are 
Opposite of each other. 


Thus we find that every number other than;0 
has an opposite (Fig. 4). 
1—2 +2 
—2 -1 1 2 
= +4, 
-4-3-2-1-0 123 4 
Fig. 4 
Note a special characteristic of two mutually 
Opposite numbers, 


+2 is a positive number and it is Situated at a 
distance of two units to the right of the point O. 
Now let us see what happens if —2, the opposite 
of +2, is added to 42 Adding —2 with +2 


means Starting from the point +2 you have to go 
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2 units towards left (Fig. 5). Now see that as a 
result of this you have reached the point O or zero. 
Thus, (+2)+(—2)=0 


+2! 
|” Fig. 5 
| In like manner test on the number-axis to verify 
| , that, 
| (+5) +(—5) =0, 
| (4-10)2-(—10) =0, etc. 
| e In general, 
(+2)-+(—2) =0 
that is, the sum of a number and its opposite 
is always zero. 


Absolute value: The value of a positive or 
negative number without its sign is called itsabsolute 
value. For example, the absolute value of both +10 
and —10 is 10. 


Positive expression and negative expression: 
You know that ‘+’ sign means positive sign and 
e 5-7 sign means negative sign. That is why ex- 
pressions with ‘+’ sign are called positive expressions 
and those with '—' sign are called negative 
expressions. Generally, ‘+’ sign is not attached 
with positive expression. If there is no sign in front 
of an expression it is taken as a positive expression. 


For example, 
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5 metres, Rs у, а hours, p kilograms are all 
positive expressions, where as —Rs 10, —2 kg, 
—7 metres, —x hours are all negative expressions. 


Example 1. What do the following expressions 
mean: 

(i) a profit of — Rs 15. (ii) —5 km. towards east. 
(iii) ascending —30 metres, 

Ans: (i) a loss of Rs 15. 

(1) 5 km towards west 
(iii) desending 30 metres, 

Example 2. (i) If a Profit of Rs 10 is written 
as —10, how will you write a loss of Rs 159 

(ii) If a distance of 25 km towards west is written 
as 25 km, how will you write a distance of 10 km 
towards east? 

Ans: (i) 15 (ii) —10 km. 

Example 3. Write the o 
expressions: 

(i) an expenditure of 
(iii) a profit of Rs 
(v) "a profit of —Rs 5. 
~ Ans: (0 ап income of Rs 10 

(1) a profit of Rs 110 
(її) а loss of Rs 15 
(iv) ascending 25 m. 
(Y) a profit of Rs 5. 

Example 4. Write the 
following numbers: 

() +3 (ii) —11 (ii 

Ans: (i) 3 (ii) 11 ( 


PPosite of the following 


Rs10 (i) a loss of Rs 110 


absolute values of the 


) —10 (9) —20 (y) —15. 
tii) 10 (iv) 20 (y) 15. 


15 (iv) descending 25 m. 
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Exercise 3 


І. What do the following expressions mean? 

(i) а loss of —Rs. 10 (ii) increase of weight by —20 kg.” 
(iii) fall of temperature by —5? (iv) —3m below (у) —12 km. 
to the east (vj) Kamal earns —Rs 5 more than Karim. 

2. Write the opposites of the following expressions: 

(i) an income of Rs 5 (ii) a loan of Rs 12 (ii) 3 km. 
to the north (jv) decreasing weight by 2 kg. (у) —5 km. 
to the east (vi) a fall of temperature by —3*. 

3. Show the position of the following points on the number- 
axis: 

@) +5, Gi) —3, (ii) —5, (iv) +6, (у) —10, 
(Qi) —4. 

4. Arrange the following numbers in the ascending order 
of their values: 

(i^ 9. —2, 5, —10. 

(ii) —12, —13, —16, 0. 

(iii) 5, 7, —8, —10. 

5. Write the absolute values of the following numbers: 

G) —5, Gi) +10, (ій) —100, (іу) +15, (у) —200. 

6. Starting from Ist January what will be the date after 
—10 days? 


7. A shopkeeper buys an article at Rs 60 and sells it at a 
profit of —Rs 5. What is the selling price? 

2.2 First four rules: 

You have learnt in arithmetic how to add, sub- 
tract, multiply and divide. In arithmetic the 
numbers are all positive, but in algebra the numbers 
may be both positive and negative. We will now 
discuss how these four rules can be applied incase 
of directed numbers. 

Addition of whole numbers _ 

(i) Finding sum of two positive numbers: 

You can easily understand the method of addi- 
tion with the help of number-axis. 
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Suppose, you will have to find the sum of (+4) 
and (+2). 


: (+4) + (+2), 


t 2 3 4 Б 6 7 8 9 
! ' 


+6 
Fig. 6 


Moving four units to the right of O we get the 
point +4. After this we have two more units in 
the same direction (Fig. 6). Now if you count, 
you will find that we have moved 6 units from the 
point O in the positive direction; that is, that point 
is +6. Thus we get 

(+4)+(+2)=(+6) 

Similarly see that (Fig.-7) 

(+3)+(+4) 2 (4-7) 


+3 


] *4 
к> — su 
Sota ot di-———BEL.2— 


234 56 7 3 9 
+7 
‘Fig. 7 
Further examples are 
(+2)+(+3)=(4+5) 
(+6)+(+3) =(+9) 
(+5)+(+5) 2 (4-10) 
CF7H-CF4) =(+11). 
Thus you find that if you add the absolute values 
of two positive numbers and put a ‘+’ sign before 
the result, you will get the sum of those two numbers. 
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(ii) Finding sum of a positive number and a nega- 
tive number: 

Suppose that we are to find out the sum of 
(-++5)-+(—2). Та this case also the result may be 
easily found out with the help of number-axis. If 
you move 5 units to the right from the point O you 
will get the point +5. The meaning of adding 
(—2) with it is the same as moving 2 units in the 
opposite direction, that is, to the left starting from 
the above peint (Fig. 8). Now which side of the 
point O is the point you reach and how many units 
away from it? 


| +5 
----ын 
тоту a a — 
-4-3-2-10 12 3 4 8 6 7 8 O10, 
' <i 
+} 
+3 
Fig: 8 


See that you have reached a point 3 units from О 
in the positive direction. 
Thus we find that 
(+5)-+(—2)=(+3), 
In the same manner see that (Fig. 9) 
+7 
М----ш----ы! 
-5-4-3-2-1 0 1 23 4 5 6 7 8 910 
] ан. Р 
= 
m 
+3 
Fig. 9 


(+7)+(—4) =(+3). 
Maths VII—9 
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Further examples are 
(+5) +(-1) =(+4) 
(+10)+(—6) =(+4) 
(+7) +(—5) =(+2) 
(+12)+(-11) =(+1) 


Thus you find that between a positive and 8 
negative numbers if the absolute value of the positive т 
number is greater than that of the negative number, | 
the absolute value of their sum will be the difference ` 
of the absolute values of the two numbers and the. 
sum will be positive i.e., it will have ‘P sign. 

Now, let us see what happens when the absolute 


value of the negative number is greater than that of o | 
the positive number. 


Suppose, we are to find out the sum (—7)--C-2*- | 


| 
= 
we, 
109-8 —7 -6 C5-$—3-5 3 01 2345 
IL 3 


i 1 
+2, | : 
~ 
—5 

Fig. 10 


You will get the number 
in the negative direction 
you move 2 units to the right from that point you 
will find that you have reached a point 5 units from 
the point O and to the left of it (Fig. 10). Thus y en 
find that 


(—7)+(+2) =(—5) 


- + А 
—7 if you move 7 units 
from the point O. 
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In the same manner see that (Fig. 11) 


-1 


Fig. 11 


(—5)+(+4)=(—). 

Further examples are 
^ (—8)+(+2) =(—6) 
(—10)--(4-6) =(=4) 
(—12)+(+5)=(—7) 
(-9):4(4-4) =(—5) 


From these examples, you find that between a 
* positive and a negative numbers if the absolute 
value of the negative number is greater than that 
of the positive number, the absolute value of their 
sum will be equal to the difference of the two absolute 
values and the sum will be negative i.e., it will ` 
* have '—' sign. 

From the above two rules we may say that if a 
positive number and a negative number are added 
together the absolute value of the sum will be equal 
to the different of the absolute values of the two 
numbers and the sum will have the sign of 
the number whose absolute value is greater. 
For example, 

(—8)-+(+2) =(—6) 
Difference of 8 and 2 is 6; 8 is greater than 2 
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and so the sum will have the same sign as that of 
—8. That is the sum will have ‘—’ sign. 

Hence the sum will be (—6). 

Similarly, (—10)+(+12)=(-+ 2). 

Difference of 12 and 10 is 2, but since 12 is greater 
than 10, the sum will be positive. Hence the sum 
is (4-2). 

In general, we may say that 

(+a)+(—b)=a—b ifa >b, 
= —(b—a)if ba. 4 

You have already seen that the sum of a number 
and its opposite is zero, as for example— 

| (--3)--(-3)-0 4 

(—9)+(+9)=0 
In general, we may write-— 


a+(—a)=0, 1" 


(—x)+x=0, etc. 
Note: 0+(-++3) =(+3) 

(-3)-0-(-3) 

0+0=0 
That is if ‘0’ is added to a positive or negative 
number the number remains unchanged. 

ii) Finding sum of two negative numbers: 
Suppose that we will have to find out the sum of 


(-2) and (—3) On the number-axis if you 8° | 


two units to the left of O you get (-2). 


If you go 3 more units from that point in the | 
same direction, then see that you have reached the 


point —5 (Fig. 12). 


в 
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That is (—2)-+(—3) =(—5). 
—4 —2 


—6 —5—4-3 ——1 0 1 2 3 
i 
—5 


Fig. 12 


In the same manner, see (Fig. 13) 
—3 -4 


7 : 
—8 =! —6 —5 —4 —3 —2 —1 0 


te 


7 
Fig. 13 


(-9---3)-(-7) 


Further examples are: 
С-2)-(-1)-0-3) 
(-5)--(-3)--48) 
(—4)-+(-1) =(-5) 
(-4+(-7) =(-1)) 


You can see from the above examples that if 
two negative numbers are added together the sum will 
be negative and the absolute value of the sum will be 
equal to the sum of the absolute values of two numbers. 


Rule for addition of directed numbers : 

1. Thesum of two numbers of same sign (both 
Positive or both negative) will have the sign of the 
given numbers and the absolute value of the sum will 
be equal to the sum of the absolute values of the given 
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numbers. For example, 


(+5)+(+3) =(+8) 

(—5)+(—3) =(—8) 
2+3=5 

(—3)-+(—2) =(—5) ete. 


2. The sign of the sum of a positive and a nega- 
tive number will be the same as that of the number 
whose absolute value is greater and the absolute value 
of the sum will be equal to the difference of the 
absolute values of the two numbers. For example, 


(+6)+(—3) =(+3) 
(+4)+(—10) =(—6) 
(+5)+(—1) =(+4) 
(+1)+(—5) =(—4) etc. 


Algebraic sum: Sunt of several numbers is 
found by putting the numbers one after another 
with their signs. This sum is called algebraic sum 


of the numbers, 
Example 1. Add on the number-axis: 
G) GDH 
Gi) (+3)+(-6) 


t7, 42, 
-4 3-113114 


[584565 7 & 81011 
Ц 


+9 
Fig. 14 


(+-7)+(+2) = +9) 
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6—54 3—2 0'1' 2 3 4 
1 


--6 
Fig. 15 
(+3)+(—6) =(—3) 
Example 2. Find the sum: 
(i) 5, —3 (ii) 8, —16 
(iii) 12, —5 (0) 93,2. 
Ans: (i) 5-4-3)- (5—3)=2 
(ii) 8+(—10)=—(10—8) =—-2 
(11) 12+(—5)= (12-5)-7 
(iv) (—3)+(—2) = —(3--2) = —5 
Example 3. Find the sum: 
(0) (—5), (—2), +6 
(й) (—1), (—3),-+8, +2 

Ans: (i) Required sum 
-(-5)--2)--6 
=—(5+2)+6 
-(-7)--6--(7-6) 
==] 

(ii) Required sum 
=(—1)+(—3)+(+8)+(+2) 
=—(1+3)+(8+2) 
=(—4)+10 
=+(10—4) = +6 
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Exsmsie 4. Find the algebraic sum of 
(+5), (—7), (—2), (+8), (—10). 


Required sum =(+5) +(—7)-+(—2)+(+-8)+(—10) 
--407-5)-4(-2)--(--8)--(-10) 
=(—2)+(—2)+(+8)+(—10) 
= —(2+2)-+(+8)+(—10) 
=(—4)+(+8)-+(—10) 
=(8—4)+(—10) 
=(+4)+(—10) = —(10—4) = —6 


Exercise 4 
1. Add on the number-axis: 


OC) (89 WHS, CD G2, C5 
09 (—4, (~2, 


2. Add: 


®© (—2), 5 Gi) (—5), (—3) (iii) 8, (—10) 
@) (-3,(-) 0) (~5), 12, 


3. Simplify: 
© 2+(—3)-+5 Gi) 3--(—5)-(-9) 
Gii) 1+(—2) 4-3) 4.4 Gv) 6+(—6)+7-+4(-8). 


4. Find the algebraic sum: ý 
G) (=), (—2), (+3) (й) (+5), (—2), (—3) 
Gii) (—8, (—2), (—1), (+5) (9) (—12), (—4), (—1). 


— 


Substraction 


You know that if 5 is added to 7 we get 12 and 
so if 5 is subtracted from 12 the result will be 7. 


м 
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Now let us see how we can use this idea in case of 
directed numbers. 
Adding, on the number-axis, you have seen 
(+7) +(+5) =(+12) 
Removing the first ‘+’ sign for positive number, 
we may write 
7+5 =12 
Hence, from the idea of subtraction, we get, 
12--5--7 
Again, you have also seen that 
3 12+(—5) =7 
Hence, we find that 
12—5 =12+4(—5) 
and —5=4+(—5). 
But —5 is the opposite of 5, thus subtracting 5 
from 12 means adding opposite of 5 with 12. 
‘Let us take another example 
104-2212 
Hence, from the idea of subtraction, 
12-2210 
Again, adding on the number-axis, we get 
12+(—2)=10 
12—2 =12+(—2) 
—2=+(-2) 
In general, we may write 
х-у=х+(—у), 
that is, subtracting a positive expression from 
any expression means adding to that expression 


© 
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а negative expression of equal absolute value, or 
adding to that expression its opposite expression. 
For example, 
10—8 —10--(—8) =2 
25-20--25--(-20)--5 
(-9-5-(-4-4(-5)--9 
(712)—1-(—12)-(—1) - —13 etc. 
Again see, 
6+(—4) =2 
Thus according to the idea of subtraction 


2—(-4)-6. 


Again it can be easily Show he ni mber- 
h n on t 
axis, that 


2+4=6 
2-1-4)-2--4 
and —(—4)=+4, 
Just like this, we may show that 
9-1-1)-9-41, 
and —(-1)2 4. 
In general, we may write that 
х-(-у)-х--у 
Note that —(—y)-y. 


gative expression from 
Dg to chat expression a 
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Further examples are 
(—3)—(—1) =(—3)+1=—2 
(—=10)—(—5)=(—10)-Е+5 =—5 
2—(—5)—2--5=] 
3—(—1)=3+1 =4, 
From the above discussion we get the general 
rule of subtraction as follows : 


Subtracting one expression from another means 


' adding to the first expression the opposite of the 


t 


second expression. 


Note: (1) a—0=a 
(2) 0-а--а 
(3) 0—0 =0. 


Example: Subtract: 
(0 (+2) from (+5) 
Gi) (—3) from (+10) 
Gi) (—7) trom (—5) 
Ans: (0(--5)-41--2)-5--(-2)-5-2-43 
Gi) (4-10) —(—3) —104-3 =13 
(1) (—-5)-(-7) =(-5)+7=7-5=2. 


Exercise 5 


1. Subtract second from the first: 
(i) 15, 6 (ii) —10, 8 (iii) —2, 3 (iv) 4, —5 
(у) —50, —10 (vi) +15, —10 (vii) —12, +3 

(viii) —10, +10 (ix) +5, +5 (x) —6, +10. 

2. How much is to be added to the first to get the second? 
(i) —10, —15 (ii) 4, —12 (iii) 16, 12 

(iv) 25, —32 (v) 100, 0. 
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Multiplication 

You know, 

5x3=15 

again 5+5+5=15. 

That is, adding 5 three times is same as multiply- 
ing 5 by 3. This means that the operation of 
addition is done in a shorter way by multiplication. 
In arithmetic you have learnt multiplication of 
positive numbers. But if we consider both positive 
and negative numbers, there may be three types of 
multiplication. 


(1) Multiplying positive number by positive 
number— 


for example, 5x3, 4x 5, etc.; 
(2) Multiplying positive number by negative 


number or negative number by positive number— 
for example, 2 x (—4), (—4) х5, etc.; 
and (3) Multiplying negative number by negative 
number— 
for example, (—3) x(—2), (—3) x (—5), etc. 
(1) Multiplying positive number by positive 
number : 


Suppose, we want to find t 
(+3) x (7-2). Out the value of 


We can write 
(+3)x(+2) =3x(+2) 


=(+2)4+(+2 
di )--C-2) 


4 [We fo this on the number-axis by adding 
4 units 3 times in the positive directi 1 
Thatis 3x2-6. ion (Fig. 16)]. 
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+2 +2 +2, 
1——— _————————1 


0 2 4 © 
‘—_____, 
' +6 

Еїр. 16 


Thus we find that the product of two positive 
numbers will be like the product of whole numbers 
in arithmetic. 

Further examples are 

(+3) x (4-4) =+12 
(4-5) х(-Е3) = +15 
(+10) x (4-2) = +20 etc. 


(2) Multiplying positive number by negative num- 
ber or negative number by positive number : 


Suppose, we want to find ovt the value of 
(+4) x (—2). 
We can write 
(+4) x(—2) =4 x(—2) 

=(—2)+(—2)+(—2)-+(—2) 
=(—8). 

That is 4х(—2) = —8 

See on the number-axis (Fig. 17), 


(4х(-2)--81 
=>) -2 =й 0-2 
cone oe —— ч 
ma——— —— 
“6-6 7-2 2 
lH — —— 
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Verify the following results on the number- 


axis. 
5Х(-2)--10 
6x(—1)——6 
4Х(-3)--12 
Again see, 

(79x(*2)-(—4)x2 

=(—4)+(—4) 

=(—8). 


That is (-4х2- —8. 
See on the number-axis (Fig. 18), 


Fig. 18 
[4x(-2)- —8] 
Further examples are, 
(—3)x3=~9 
(-5)х2--- 10 
(-6)х1- -6 


2 positive number will 


15 the product 
absolute values, Product of the two 
(3) Multiplying Negative number by negative 
number : 


by negative number is 
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why we try to understand this process by two real 
examples. 

Suppose that there is a stock of some clothes 
in the shop of a co-operative society. From that 
100 pairs of clothes are sold everyday. You can 
easily understand that 5 days before a certain day 
there were 500 pairs more clothes in the shop 
than that on the particular day. 

Now, from the concept of opposite number if 
increase in stock is taken as positive, decrease in 
stock will have to be taken as negative. That is, 
the decrease of stock by 100 pairs of clothes per day 
can be taken as increase of stock by —100 pairs 
per dz, Similarly, the time ‘5 days before’ may 
be written as ‘—5 days after’. 

Thus 5 days before, excess clothes that were 
in the stock of the shop 

=(—5) x(—100) pairs. 

That is (—5) x(—100) —500. 

See another example. 

Suppose that you have a box for saving coins. 
You spend 25 paise from that every day. 4 days 
before now there was 4x25 paise or Re 1 more 
than what is there in the box now. 

Again, spending 25 paise everyday can be taken 
as saving —25 paise. Then 4 days before, that is 
—4 days after, the saving in the box will be 
(—4)x(—25) paise. 

That is (—4) x (—25) =100. 

From the above two examples you find that the 
product of two negetive numbers is a positive 
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number. You can understand this with the help of 
number-axis also. 


You know, 4x(—2)=~8 


Therefore, opposite number of 4x(—2)= 
Opposite number of —8. 


That is —4х(—2у—8. 
CMM 
“298 6 92073 4 6 8. 


~B is the 9PPosite number of 8 


Further examples are: 
(-2)Х(-3)-6 
(—1)х(—1)=1 
(-8)Х(-1)-8 
(-5)Х(-10)--50 etc, 

Note : If апу number is multiplied by zero the 

Product will be zer 


o. 
For example, ахо =0 
—bx0=0. 
0х0-0. 
Example 1. Multiply: 
(i) 5 by (—3) 


(ii) (—4) by 5 
(iii) (—2) by (—4) Gv) (—2) by (—6) 


* 
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Am: (i) 5x(—3)=—15 
(i) (—4)x5-—20 
(й) (—2)x(—4) =8 
(iv) (—2)x(—6) =12. 


Exercise 6 


Multiply the first number by the second number: 
1. 4, (—3) 2, (-3),2 3. 2, (—5 4 8,12 
5. (—5), (—4) 6. (—3), (—5) 7. (-10, 3 
Multiply: 
8. 3x(—2)x(—4) 9. (—5)x(—2) x10 
10. 3х5х(-2)х(-1) 


Index rule of multiplication : 


You have learnt in class VI how to express a 
number in terms of its factors. 

For example, 12=2x2x3 

=22x3 
16=2х2х2х2 
=24, 

In 12 the factor 2 occurs twice and the factor 
3 occurs once. That is why we write 

12222 x3. 

See that a small2 is written on the right top of 2. 
This means that the factor 2 occurs twice in 12. 
Here 22 means 2X2. If any expression is multi- 
plied by itself a number of times, then instead of 
writing the expression side by side in the product, 
the number (of times itis multiplied) is written on 
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the right hand side above the expression to denote 
the number of factors. The number that is written 
above is called the index or power of expression. 


For example, in 22 the index of 2 is 2, 
in 25 the index of 2 is 4, 
in 33 the index of 3 is 3, etc. | 
In case of symbols Tepresenting numbers, this 
rule will also be applicable in the same manner. 
For example, 
аха=а? 
аХахХа--а 
XXXXXXx —x* etc. 
In a? the index of є is 2; 
іп аз the index of a is 3, 
in x* the index of x is 4, etc: 
Note: 
a! —q, 
X! =x, etc. 
Generally the index 1 is not written. 
Now see, 
а Xd —(axa)x(axaxa) 
захахахаха 
=а5 =q2+3 
Therefore, a? хаз =q2+3 


Similarly, ххх =(ххххх)х(хххххх) 


—CXXXXXXxXxxxxxx-x'- 
Therefore, x3 x xs =x? узна 
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In general, 


а" =(ахахах......... upto m terms) 
a" -(аХахах...... upto л terms) 
n Ga" (ааа upto m terms) 


х(ахаха...... upto n terms) 
—axaxax ...... upto (m+n) terms 
=a", 


а" Xa" -а”", 


Example 1. Find the value of the following 
expressions: d 


(i) 35 (й) (—2)2 (iii) (—1). 


Aus: (i) 33=3X3X3=27 
(ii) (—2)? =(+2) x(—2) =4 

(їй) (—13 =(—1)x(—1)x(—1) 
ed 2-4 5-4. 


Example 2. Multiply: 
() ххх? (ii) a? хаз 
(iii) —a3 xat (v). (—x?) х(—х5) 


Ans: (i) xXx? =x! xx? =x1+2 =д3 
(ii) a? Хаз =a2*3 =а5 
(iii) —a3 Xat = —(а3 ха) = —ai* ——a* 
(iv) (-х2)Х(-5)--4-02 x x5) 2x25 xT, 


Example 3. If a=—1, b=2, c=—2, then find 
the values of the following expressions: 
(i) ab? (ii) аЬ (її) ab2c 
(i) а?+Ь°--с?. 
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Ans : 
() a? -(-1)х22--1х(2х2)-1-1)х4--4 
(ii) ab =(—1)2 x2 =(—1) x(—1)x2=1x2=2 
Gi) ab*e=(—1) x22 x(—2) =(—1) x2 х2 x(—2) 
-(-2)х(-4)-48 
(iv) @+b2+c? =(—1)2+22+(—2)2 
=(—1)x(—1)+-2x2+(—2) x(—2) 


=14444 
-9. 
Exercise 7 
Multiply: 
1. xxx 2. ххх5 3. “хав 4, axa 


5. (-2)х(-0) 6. ax(La) 
9. $x5 10, (-5рх(-4р, 
ll. If a=], b—2, с--3, 


1. 24x22 &, 33х32 


find the values of (i) a2-+b2+c?, 
i) ад4-534-с3, 
12. Их=—1, y=—2, find the values of (i) x2y2, (ii) xy, 
(ii) x2--y4, 


Mur diumh. Bel col, fiid the values: of (i) abe?, 
(ii) а?Ь2с2, and (iii) a253c3, : 


Se 


Division 


You know, 


12 x3 =36. 
Therefore 36--3-12 


and 36+12=3, 
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Thus if any number is the product of two other 
numbers, then dividing the first number by any one 
of the two numbers we get the other number as the 


quotient. 
In general, we may say that if a and b are two 


numbers and if 


axb=c 
then c+b=a and c+a =b. 
But c=axb=ab 
Therefore, c—b —ab-—b-—a 
and c+a=ab~a=b. 
Writing in the form of fraction, we will get 
aba and ab =b. 
bs a 

At the time of multiplication you have seen that 

7x(—3)-—21. 

From the above discussion we may write 

—21+7=—3 
-21 4 
or, —-— 3. 

—21 is a negative number and 7 isa positive num- 
ber; thus if a negative number is divided by a 
positive number the quotient will be negative and the 
absolute value of the quotient is the same as the quoti- 
ent of the absolute values of the two numbers. 


Again, from the same multiplication 7 х(— 3) = 
—21, we find that (—21)+(—3) 27 
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This means that if a ne 


gative number is divided by 
another negative number, 


the quotient will be positive 
and the absolute value of the quotient will be equal to 


the quotient of the absolute values of the two numbers. 


From the rule of multiplication you have also 
seen that 


(-3)Х(-7) =21.. 

Thus from the concept of division, 
21+(—3)=—7 
and 21+(—7) =~3, 


or, 41.) аза 31.5, 
That is if a positive number is divided by a nega- | 
tive number, the Quotient will be negative and the 
absolute value of the quotient will be equal to the 
quotient of the absolute values of the two numbers. 
Further exa 


mples are: 
о 5.5 
(ii) == 3 
шу —50_ 
(iii) 258 = 
09 =B=-5 ete 


Example 1. Divide the first number by the second: 
(0 —153 (m 235.5 (iii) 16, —8 
(9) —16, —2. 


Ans: (i) (—15)=3 -248--5 
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(0) 25-4-5)-23--8 
(iii) 16--(-8)-418--2 


(iv) (-1944—2)- 16-8 


Rule for signs in case of division: 
D (1) If dividend and divisor are both of the same 
sign (that is if both are positive or both are negative), 
the sign of the quotient will be positive. 


н (2) If dividend and divisor are of opposite 
signs (that is, if one is positive and the other is 
negative), the sign of the quotient will be negative. 


Rule for division in case of zero (0): 
(1) If zero is divided by any number the 
« quotient will be zero. For example 3 
(i) 0+3=0 
(ii). 0--а-0 etc. 
But (2) division of any number by zero does 
not have any sense. That is, the value of divisor 
can never be zero. 


Exercise 8 


| Divide first number by second: 

1. 16 —4 2. —14,2 3. —153 4 
5. —120,15 6. 144, —16 7. 
8. —121, —11. 


100, —10 
—125, —25 


Chapter 3 
Laws 


Use of commutative, associative and distributive 
laws and of brackets, 


3.1 Commutative law : 
You know, 5+3=8 


again, 3+5=8 
en We can Write 
5+3=345 


That is, we et the same sum by adding 3 to 5 
or 5 to 3, Similarly, 
5+4=4145 
6+4 =4+6 etc, 


Generalising, We can write 


and 5x4 =20 
Therefore, 4x5=5 х4. 

(ii) 2x(—3)=_¢ 

and ( =S) so e. 6 
Therefore, 2 х( -3) 7(—3)x2. 
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(Шш) (-Фх(-3)-12 
and (—3)x(—4)-12 
Therefore, (-4)х(-3)-(-3)Х(-9. 
In general, we can write, a X b —b Ха. 
That is ab and ba are equal. Examine and see 
Whether commmtative law is applicable in case of 
Subtraction and division. 


3.2 Associative law: 

You know how to find the sum of three numbers. 
After adding first two numbers, the third number 
is added to that sum, the required sum is obtained. 
That is, first number-+second number-+third number 
=(first number--second number)-rthird number. 
Writing first number--second number within 
bracket, we mean that first we have found the 
sum of the first and second numbers. 

For example, 54-74-9 =(5+7)+9 
1 =12+9 


=21 


Now, instead of taking the sum of first two 
numbers first and then adding the third number, if 
we add the second and the third numbers first and 
then add this sum to the first number, we will get 
the same result. For example: 

5--7--9--5--(7--9) 
: =5+16 
=21. 


Thus, we get 
(5+7)+9 =5+(7+9). 
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Further examples are 
1+(2+3) =(14+2)+3 
5+(6+9) =(5+6)-+9 
5+{(—3)+2} =(54(—3)}+42, 
Applicable form of this rule is as follows: 
If an expression denotes successive addition, 


then the value of the sum does not change when 


Some successive terms are put into brackets in any ' 
manner whatsoever. 


In general, we get 
a+(b+c) =(a+b)-+e. 
This law is called Associative law of addition. 
For more than three num 
applicable. Test the app] 
four numbers. — 
Like addition this law also holds good in case of | 
multiplication. For example 
2X5xX6=(2X5)x6=10x6 =69 
Again, 2х(5 х6) =2 x 39 =60 
Thus, we get 
(2х5) x6=2 х(5х6) 
Further examples are 
2x {(—5) х2} =(2x( 
5 x{(—4) x (—3)} -(x( 
In general, we may write 
E" x(b хс) —(axb) xc, 
This law is called associative | 


tion. Test and see if associative 
in case of subtraction and division. 


icability of the law taking 


Эух2 
-Фүх(--з), 


aw of multiplica- 
law is applicable 


bers also this law will be , 
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3.3 Distributive law: 

Suppose that a person will buy 3 exercise books 
and 3 pens. 

Let the price of each exercise book be Re 1 and 
that of each pen be Rs 3. Then what will be the 
price of 3 exercise books and 3 pens? We can 
proceed in two ways, 

Ix Price of 1 exercise book —Re 1 
Price of 1 pen =Rs 3 


Price of 1 exercise book--Price of 1 pen 
—Re 1+Rs 3. 
Price of 3 exercise books and 3 pens 
=3 x (price of 1 exercise book-+price of 1 pen) 
—3(Re 1-- Rs 3) - Rs 12. 
Again, price of 3 exercise books —Rs (3X1) 
and price of 3 pens —Rs (3x3) 
price of 3 exercise books and 3 pens. 
=Rs (3х1)--Ез (3x3) -Rs 12. 
. Thus we find that 
3 (Ве 1+Rs 3) - Rs (3X D--Rs (3x3) -Rs 12. 
Writing without unit, 3(14-3) =3 x1+3 х3 —12. 
Again, take three numbers, for example 2, 5, 7. 
Then 2(5+7)=2 x12 -24 
Again 2x5-10 
2x7=14 
Therefore, 2х5+2х7=10+14 =24. 
Then, 2(5+7) =2х5+2х7. 


Further examples are 
4(2--1) =4х2+4х1 
2(3+2) =2х3+2х2 
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This law is applicable in case of negative numbers 
also. 


For example, let —3, 2, 4 be three numbers. 
Now (—3) (2+4): 


-(-3)х6--18 
Again (—3)х2=—6 
(—3)x4=—12 
(—3)x2+(—3)x4 =—6—12 — —18. 
Thus we find, 


(—3)(2+4) =(—3) x 2+(—3) x4. 
In general, we may write 
а(54-с) =ab-Lac. 
In words, we may state this law as follows: 
first number x (second number--third number) 
=first number x second number--first number 
Xthird number. 1 
This law is the distributive law of multiplication. 


Note that both the numbers inside the bracket 
have been multiplied separately by the ead 
outside the bracket and then the products have 
been added, that is the multiplier Outside the bracket 
has been distributed in each number inside the 
bracket. 

Again, note that if the ‘+’ si 
is replaced by ‘—’ sign; then 
applicable. For example 
: 15(6—2) =15 x 4 «60 

Now 15x6=90 
15 x2 =30 


ёл inside the bracket 
also this Jaw will be 
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Therefore 15x6—15x2 =90—30 =60 

Непсе 15(6—2) =15 x6—15 x2 

Hence, in general, we may write 

a(b—c) =ab—ac. 

_ Note: (1) If there are more than two numbers 
inside the bracket the law will be equally applicable. 

For example, a(b+c+d) =ab+ac+ad 

a(b+-c—d) =ab+ac—ad 
(2) In a(b+c); a is to the left of (b+c) as a 


multiplier. The result will be same, if a isto the 
right of the brackets ^. a multiplier. 


(®-Ес)а =Ба--са. 


Distributive law of division: 
(20--10)--5--30--5--6 
Again, 20--5-4 and 10+5=2 
20--5--10--5-44--2--6 
Hence (20+10)+5=20+5+10+5 
In general, we may write 
(a+b)+c =a+c+b-c 


Writing in the form of fraction, we get 
20+10 _ 20, 10 
age GE 


Further examples are 
50--40 50, 40 
ds 10 


020 
15-45-75 _ 15 , 45 | 75 
15 


15 15^ 15 
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In general, we may write 
a+b a 4 b. 


с с е 

Note that the distributive law of division holds 

only when the divisor is on the right hand side; 
that is 


a~(b+c) + ac—b-ra--c 


a a a 
Бид Berg p вэ 


Take some numbers and test this inequality. 


3.4 Use of brackets: 

In algebra brackets are i 
as in arithmetic. The 
bracket is taken as one expression, Бор example, if 
we write 3(2+3) we mean that. the sum of 2 and 
3 has been multiplied by 3. Similarly, х(у+2) 
means the product of x and the Sum of y and z, 

‘+? and ‘—’ Signs before brackets have some 
specialities. Note the following examples carefully. 


of 2 


ion inside a 


Example 1. Add the sum 


and 5 with 3. 
Нархан -3--(24-5) The sum of 2 and 
=347 Sisa number and 
=10 hence 2+5 has 
Again, note that : b ж ез 
эл жо cket, Single 
Positive number is 
Hene, n kept — in 

3424.5) -3-245 bracket. 
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Thus you find that if there is ‘+’ sign before 
the bracket, there is no change in signs of any number 
when the bracket is removed. Here it appears that 
bracket has no importance. М 

Further examples аге 

(i) 5--(2—3) =5-+2—3 —7—3 =4 
(i) 32-(—54-1) 233—541 = -2+1 =—1. 


Now, note the second example. 

Example 2. Subtract sum of 6 and 2 from 10. 

Required difference =10—(6+2) 

=10—8 =2. 

Again, 10—6—2 =^ —2 =2. 

Thus we may write— 

10—(6+2) =10—6—2. 

Note that both the numbers inside bracket are 
positive and there is ‘—’ sign outside the bracket. 
See that on removing the bracket both of them 
‚ have negative sign. 

See another example. 


Example 3. Subtract the difference of 10 and 4- 
from 15. 

Required difference =15—(10—4) 

=15—6 =9. 
Again, 15—10+4=5+4 (From distributive 
00-9 law of addition). 
Thus, we may write— 
15—(10—4) =15—10+4. 

Note that inside the bracket 10 has positive sign 
and 4 has negative sign; but after removing bracket 
10 has negative sign and 4 has positive sign. 


54 MATHEMATICS 


Gi) 5—(8—10) 75—8--10 =—3--10 =7 


(1) First bracket ог, parenthesis ( — ), 
(2) Second bracket Or, braces { } 
(3) Third bracket от crochets [ 


In case of necessity another type of bracket is 
also used. This is called line bracket or, vinculum 


As in arithmetic, in algebra also there may be 
more than one type of brackets in One expression, 
for example 

(1) а--[5—{с-„(4-— ауу 
(2) a D-Fix-(a-x—3y 

As in arithmetic, here also the line bracket, 
first bracket, second bracket and third bracket 
are removed in the stated order after finding values 
inside the corresponding brackets. 

Example 1. Prove on the number- 


oe axis that 
4-2 2244. 


4 
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Adding on the number-axis (Fig. 20), we find 


that 4+2=6 


Similarly, adding on the number-axis we will 
find that 
. 2+4=6 

Therefore, 4+2=2+4 


Example 2. Prove that 2х3 =3 х2. 
We know 2X3=3+3=6 

Again, 3x2-24-24-2-6 
Therefore, 2х3 =3 х2 


Example 3. Simplify: (i) а(а+2) 
: (1) (6+5) x62 
(ii) ab(a-+-b) 
(i) a(a+2) =axa+ax2 (from distributive 
law of multiplication) - 
-а2--2ха (from associative law 
of multiplication) 
=82 +24. 
(ii) (b+5)b2 =bxb?+5 xb? 
=b1+2+5b2 =b3 +5b? 
(iii) ab(a+b) —abxa--abxb 
=ba x a--ab? —ba? -+ab? 
—a?b rab? 
Example 4. Simplify: 
—24-B.—2—(8—3)] 
Given expression = —24-[3—(2—5)] 
=—2+[3—(—3)] = —2--[34-3] 
А =—2+6=4 
Maths VII—11 
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Example 5, Simplify: 
1-48-2-48-16-43--5уу 
iven expression =]— B+2—{8—(6+2)] 
-1-43 --2—(8—8)] 
=1—[3+2—0] =1—5 =—4 


Exercise 9 


1. Show on the number-axis: 
(2 143—341, (b 2--3--3-2, 
2. Prove: (0) 3х5=5х3 

0) 2х4-4х2. | 
3. Simplify: (р a(a+6), (ii 6a(2a4-3), 
Gii) a2b(a-.p). (v) abc(a--b--c) 
4. Simplify: (i) —-H2—-(—5— (8-9) 


‚ @ 5-8-41-4-(543-:2)) 
(iii) Tii- 
(9) 543 


1-84-32 


— 


Chapter 4 


Polynomials 


4.1 Sum: 


You have already learnt that if a number of 
algebraic terms are put together with positive 
and negative signs between them, then the sum is 


: called an expression. Examples of algebraic ex- 
: pression are as follows: 


2x+3y 
4а--55--7с 
a—b+2b x 3c, etc. 

In an expression the parts which are separated 
by ‘+’ or ‘—’ sign are called terms. For example, 
each of 4a, 5b, —b, 2b x3c, etc. is a term. You 
have also learnt what is called a co-efficient. For 
example, 

In the term 4a the co-efficient of a=4 

In the term 5b the co-efficient of b =5 

In —b the co-efficient of b=—1 

In 25 x3c =6bc the co-efficient of bc =6, etc. 

The idea of co-efficient has some speciality. 
For example, in the term 4a the co-efficient of a is 4. 

But 4a =4 xa =a +4 +a +a. 

This means that in 4a, a is repeated 4 times. 

You have also learnt earlier that if there is one 
term in an expression it is called monomial, if there 


are two or three terms in an expression it is called 
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binomial or trinomial. If there are a number fo 
terms in an expression it js called polynomial. 


Example: (20: monomial 

2a--3b : binomial 

3а--554-7с: trinomial 
x—2y--5z--8m : polynomial 


Like and unlike terms: 


Note the two expressions xy—2y--4z and 
3xy+8y+Sz. Both of them are trinomials and 
there is some similarity between their terms. ї 

For example, in the terms xy and 3xy only the 
co-efficients are different, but the algebraic symbols 
are same. Same type of terms, of which only the 
co-efficients are different but the algebraic symbols 
аге same are called like tery 


ms. Terms other than | 
like terms are called unlike terms, 


Similarly, —2y and 8y are like terms, 
4z and 5z are like terms. 
xy and —2y are unlike terms, 


—2y and 4z are unlike terms, etc. 
You know, 2a=a+a 


again 3a=a+ata 
Therefore, 2a+3a =@+4)+(a+a+a) 
=a+a+a+ata 

а. 


9 


But 


Here 2a and 3a are two like terms and their sum 
is 5a. Note that the co-efficient of Wheat fu ШС 
sum of the co-efficients of the two terms which are 
added. 
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Similarly: 
3х4-4х-(х--х--х)-(Х--Х--х-НХ) 
=x+x-+x+x+x+x+x 


That is 3x+4x =7х 
Here, 7=3+4 


Again, (—3x)-+4x =(—x—x—x) +(x+x+x+x) 
=(x—x)+(x—x)+(x—x) +x 


` =0+0 +0 +x =x 
Co-efficient of x is 1, see 1=—3+4 
Again see, 
(у) (30) (29) =(—9)-H(-9 9 HP) 
Sy ae 
= --бу 


Again see, —6 =(—1)-+(—3)4-(—2) 

Thus to add a number of like terms the co- 
efficient of the sum is obtained by adding the numeri- 
cal co-efficients of the like terms and the algebraic 
symbol part will remain same. 

If two terms are unlike, their sum is written by 
putting only ‘+’ sign between them. 

For example, 

sum of 2a and 3b=2a+3b 
sum of x and p=x+y 
sum of m and (—п) =m-+(— à) =m—n, etc. 

If some of the terms are like erms and some 
are unlike terms, their sum is obtamed by adding 
the like terms and putting the unlike erms side by 
side with their respective signs. 
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For example, the sum of 2a+3b and a is 
2a+3b+a —(a-Fa)--3b =За--3Ь. 

To find the sum of two o 
the expressions are writt 
Sign between each 
below the other a 
method one expressi 
in such a way that 
same column. 


т more expressions, 
en side by side with ‘+’ 
Pair or they are written one 
nd then added, In the latter 
On is to be written below another 
the like terms are written in the 


Example 1. Add 2x+5 and 3x — g. 
Required sum 7Qx-F5)--(3x—8) 
-(х--35)--5--8 
-5х-3, 
Second Method : 
2x4-5 
3x—8 
Required sum =5х—3 
Example 2. Add х+2у—3, 3x+42y+] and x+y. 
Required sum 
Tey DEG туы у 
—G- 3x x) y 5 -3-1 
WORT Y+y)—34 
Second Method: 
x+2y—3 
3х+2у+1 
xe 


Required sum —5x --5y —2. 


стлыр 
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Example 3. Find the sum of 3x? 4-5х--2, x2+2 
and x+8. 


First Method: 


Required sum —(3x?-+5x+2)+0?+2)+ +8) 


-(3х2 -px2) - (xx) -Q +248) 
=4x2+6x+12 


Second Method: 
i 3x2-+5x+2 


x 42 
x+8 


Required sum =4x2+6x +12 


d Example 4. Simplify: (| 
(i) а 4-552- 242 —3b+a—8b2+54 
(ii) х2у xy? -5хду- 1l0xy? — 3x3 


Ans: 


(i) Given expression 


a420 +5b? -—-8b2+a+5a—3b 
_(a2-+202)-+ (Sb? — 8B?) + (a+ 5a)— 3b 
| заг (—3b2)-+6a—36 

3a? — 3b: 4-6a —3b 


(ii) Given expression 
Lay xy?) — 5x? y -10xy? — ^ 
exty—Sx2y xy? + Y0xy? +23 —3x3 
=(x2y—5x?y) +(ху2+ 10xy?) ne _3x3) 
=(—4x*y)+11xy?+(—2x) 
=—4Ax2y+ Lxy?—2%3. 
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Exercise 19 
1. Add: 
@ 2a, 3a 


00) 7x2x,3x Git) abe, 2abe 
(b) а2Ь, 302% (б) x2, 5x2,6x2 (ыу —x, 8х 
(vii) —2x, —3x, —5x Qi) xo, 5x2, y2 

(x) —5x2, 7x2, 3y2 (х) xy, 2xy2, —3xy2 

2. Add: 

0) а--25--с, b+c, a+b—c 

(i) 2x+3y-+5z, Х--у, 2x--8y—z 

(й) x, XTy—8z, -2х4-5: 

Gy) 5х2--7х4-2, gio 
(>) m?—mn4-p2, 3m24-4p2, $п2—9тп--р2 
(vi) Х?--ах--а2, mart G2 —22 
(vii) 8х3-Е5ху-Е7у2, 


--5х-2, 232--2х--1 


SH +2xy-4 92, 33-у3 and x3+y3 
(viii) абс--аЬе?--адрс, Jabe—3abo2. орь and 
—3abc--abc? }-a2be 

3. Simplify: ў 

@ 3a+(—2a)+-56-+(—25) 4.8, 

(ii) (--0)-0--0--6--0)(с--) 

(iii) NAM LS EE 

(iv) (@+b?—c2) + (62-4 c2— gay 

4.2 Subtraction: | 

You have seen that to Subtract а 


Second number 
from a first number we are to add the Pines огы 
second number to the first number, харина 
subtracting 4 from 10 the difference Will be 

10+(—4) =10—4=6 . 
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In the same way if b is subtracted from a, the 

difference will be ? 
a+(—d) =a—b. 

Generally we write as a—b instead of writing as 

a-+(—b). For example, 
difference between 4 and a=4—a 

a and 4=a—4 
x and y=x—y, etc. 


” » 
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: Thus you see that if from a number a second 
number is subtracted we write the first number 
then put a ‘—’ sign and then write. the second. 


number. 


Subtraction of polynomials: 

The above method is also applied to find the 
difference of two expressions having more then one 
term. 


» 


We first write one expression then put '—' sign 
and write the expression to be subtracted in a bracket. 
If we simplify by removing the bracket, we get the 
Note the following examples carefully. 


difference. 
Example 1. Subtract x—y from 2х+3у. 
Required difference =(2x+3y)—(x—y) 
==2x+3y—x+y 
=(2x—x)+(3y+y) 
=х+4у 


Example 2. Subtract 20-32 —5с from a+b—c. 
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Required difference 
=a+b—c—(2a+3b—5c) 
=a+b—c—2a—3b+5¢ 
=(4—2a)+(b—3b)+(—c+5c) 
=(—a)+(—28)-+4e 
---а-25--4с 


The first expression, 
expression is sub 
bracket, 


; from which the second 
tracted can be written without 


Example 3. Subtract 


х--8-1 from a-+5, 
Required difference 


=a+5—(x+b—1) 
=a+5—x—b+1 
=a—b—x+(5+1) 
=a—b—x+6, 


subtraction: 


can also subtract by putting 
me column, 


Second method of 
Like addition we 
like terms in the sa 
The expression 
is written first an 


2 anged signs to those of the first 
expression. 
Example 1. Subtract X—y from 4х--у. 
су | 
42209 
Ө өф 


Difference =3x+2y 


POLYNOMIALS 65 


Example 2. Subtract 24--55 from atb—c. 
a+ b—c 
2a+5b 
Qe 


Difference =—a—4b—c 


. Example 3. Subtract 3m--2n—4p from m—n. 
- m— ñ 
3m+2n—4p 
oo ө 


Difference ——2m--3n4-4p 


_ АФ the time of learning subtraction you may 
write the changed sign below the second expression 
and then add. But afterwards you should practise 
to change the signs mentally without actually 


writing them and then to add. 


Exercise 11 


1. Subtract second from the first: 
(ii) —3a, 4a (Ui) a2, —5a2 


(i) a, 2a 

- (iv) abc, 2abe (v) аЬ, —3ab?. 
2. Subtract: 
(i) —2a+3b—c from a+b—c 


(ii) а2--52--с2 from За2--52--с2 

(iii) 2х--5 from 5х24-8х--5 

(iv) 3х2--5 from 6x?4-7x 

0) 2ab2—3 from а52--5а5--3 

3, What is to be added to х24-8х4-5 to get х2? 

4. What is to be added to m?--n?--p? to get m2+p2 7 
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4.3 Easy ‘multiplication : 


You have already learnt about the sign; 
commutative, associative and distributive laws; and 
law of indices of multiplication. We will now 
discuss how to find the product of algebraic. ex- 
Pressions by applying those laws. 


Multiplication of monomial by monomial: 

It is necessary 10 put “х” sign between the 
expressions which are being multiplied. Multiplica- 
tion is performed by separately multiplying the 


co-efficients and applying the law of indices to the 
symbols. See the following examples. 


Example 1, Multiply : 
(0 4xy by 2x2y 
(ii) 3a2b by —2a 
(iii) —5mm2 by —473, 


(i) AXyX2x!y =4хххух2 хх? ху 


=(4x2) x (x x x2) x (yx y) 
=8x3y2 
(ii) За x(—24) =3 хаз X b X(—2)xa 
=3 X(—2) x(a2 xa)xb 
——6a3b 
(iii) 


TSR A) (ey sco sena ne (—4) x 


=(—5) x (--4) x m x (mix n3) 
=20mn: . 


Example. 2, Simplify: 
(аз) x (—4ab2) x (—8a2b2) 
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Here 2a2b x (—4ab?) =2 x (—4) x (a? Xa) x (bx b?) 
---84353 

Thus, given expression 
= —8a3b* x (— 8a2b?) 
=(—8) x (—8) x (@ x a2) x (63 x b2) 
—64a5b5 

Example 3. Multiply: 

mn? x (—màn) x (—3m?n) x 5mn* 
Given expression 


=(—1)(—3) х5 Xm Xm xm? xmxn'xnxnxn 
=] 5m1+3+2+1 x24 


=15m'n® 
[Numerical co-efficient of m3n=—1 
ээ ” ” mn = -3 
” » » mm =+5 


These co-efficients are first separated and put 
together. The co-efficient of mn? is 1 which 
we may not write.] 


Exercise 12 
Multiply the first- expression by the second: 
1, 202, За. 2, 3х2, —3x3 3. 8m2, 3m5 
4. —2ab, 3a?b? 5. —5, 3ab 6. 74352, —SaSbc- 
7. 9a3b2c, —3a5b6c7 8. —10a3b3c3, —3ab?c5 
9. —5p3q3r, —6pq*r* 10. —15m3n3i5, —Smén5t3 


Find the product: 
1l. —3ax2bxSc 12. 8a} x(—3b3) x Sa2 
1 


13. —ab?x22%3x(—3ab) 14. pax 3 аё Вав 

15. —3ab X(—2bc) x 5ca 16. 3a2bx(—62c) х8с2а 

17. abeXbca x cab 18. —ab3x3ab2 x (—8a3p2)) 
19. —3x?yz X (—6xy322) х(—3х3у323) 

20. —2mm x(—6mhn2) x min4 
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Simplify: 
21. (3abe) x(5xyz) x(—2x) 
22. (—8a?bc) x(—abc?) x (—abc) 
23. (—3abc)x(—2ad) x Qbd) x (—cd) 
24. (—iab2)x(—5a363) x (—3ca2) 
25. (—3p?q?r2) x (—8r25212) x (—2p3g2r4). 


Multiplication of binomial by monomial : 
You know from the distributive law of 
multiplication, | i 
а(5--с)--а5--ас 12011) 
and (44-8)с--ас--5с .. (2) 
According to this law, 
2a(3a +2) =2a.3a +24.2 | 
=6а24-44 
3х(8х24-5у)-43х.8х2 +3х.5у 
-24х3--15ху 
Аваш,, (28--5)22--2а.42-15,(2 
9 =2@--5а2 
(6m+-3n) x2m =6m х2т-Е3һ х 2m 
=12т?°--6тп 
Further examples ате: 
(i) 2х(-3х2--5) =2х(— 3х2) 025 5 
=— 6x3 10; 
(ii) 8y23y—6) =8у2. 3y+8y(—6) 
=24y3 72 —48у2 
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(8) (4a+5b) (—3a) =4a(—3a)+5b(—3a) 
| = —12a? — 15ab. 
(9) (3m? —2n)(—m3) —3m*(—m3)—2n(—m:) 
- =—3m5+2m3n 


- Multiplication of binomial by binomial: 
You have already seen that 
(a+b)c =ac+bhe х 
Let c=x-+y, putting the value of c, we get 
(a+b)(x+y) =a(x+y)+b(x+y) 
=ax-+-ay+bx-+by 


In the same way, 


(т-Еп)(р-Е4) =т(р--д)--п(р-+4) 
—mp--mq--np--nq 

(a+x)(b+y) =a(b+y)+x(b+y) 
=ab+ay+xb+xy 


' Thus you find that to multiply a binomial by 
another binomial it is necessary to put both ex- 
pressions in bracket and put them side by side. 

Required product will be as follows: 

First term of the first bracket x whole expression 
of the second bracket + second term of the first 
bracket Х whole expression of the second bracket. 
The rest of the work is done by applying distributive 
law of multiplication. 

In a still shorter way we may say that the product 
is the successive sum of the product of every term 
of the first expression with every term of the second. 

Instead of putting the two expressions side by 
side in brackets the product may be found in a 
different way. 
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Example 1. Multiply 2a--3b by a+b. 
Required product —(2a-- 3b(a +b) 
=2a(a+b)+3b(a+b) =2a.a+2a.b+3b.a+3b.b 
—2a? --2ab--3ab--3b? -202-1-545-1-352 
Short Method: 
(2a+3b)(a+b) =2a.a+2a.b+-3b.a+3b.b 
—2a* +2ab+3ba+3b2 —2g: T5ab--3b* 
Alternative method: 1 
2a+3b 
d+ b 


— (Put like terms 
2a?+3ab one below the 
+2ab+362 other and add) 


Required. product -2a Sabi 322 


Example 2. Multiply 8x2 
Required product 
-(8х24-2х)(х4-5) =(x-+ S)(8x? --2x) 
—X(8x? 4-2x) 4- 5(8x2 2x) 
—X.8x?--x.2x-L-5.8x2 +5.2х 
-8х3--2х2--40х2-1- 10х 
-833--42х2--10х, 
Short method: 
(х--5)(8х2--2х) =x.8x2 +x 
=8x342x24-40x2+10x 
Alternative method: 


+2x by x-+5. 


2х--5,8х2--5.2Х 
-8х3--42х2--10х 


8x242x | 
x +5 


8х3-4-2х2 
7 40х24-10х 


M 
Required product =83 +42x24 19, 
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Example 3. If a+x?—y?, b=y?—z?, find the 
value of a(x--y)--b(y4-z). 4 


Given expression 3 
-6G2—y9)6--)--0?—22)0--2) 
=х(х+у)—у*(х-+у)+у°(у+2)—(у+) 
=-х?у—ху?— уз Буз у22—у22—23 
=х34-х2у—ху2у22—у22—13 


Exercise 13 
Multiply : 


x+2 by 3x4-1. 
2x—3 by 6x--8. 
Xy? by x+y. 
2x2—a by a+x, 
5a^--6b by 2a+3b. 
8a2—6a by —a—b. 
9—5a by —3a2+b. 
1142--5а by 9a2—3a. 
3x2— Ty? by mx4-ny. 
10. 2a3—3a by —1la+7. 
11. 8x2+7x4 by 9x3--11x2. 
12. xy—yz by x—y. 
13. ax3-by3 by а24-Ь2. 
14. 8x3--13y2 by 2:8— 112. 
15. ax2+e by —bx?+d. 
16. Simplify: 
()  (a--b(a—b)4-(b4- cb — c)-- (c- a3€c— a) 
() (P+) 29-24-91 a?) 
(Ui) (a--bY(a2— 52) 4-(b-- c(b2— c?) + (c3- a) (c25—a?) 
17. If а=1х+-т, b=my-+n, c=nz-+l, find the value of 
a(L-- m) A-b(m--n)- c(n--1). 
Maths VII—12 gece” 
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18. 1fp—ax--by, q=by+cz and r—cz-Fax; find the value of - 
P(a--D)--q(b--c)-r(c--a). 


4.4 Easy division: 


Division of a polynomial by monomial 


You have already Seen, 
+x=4tb_a b 
(+b) ct X A 
Similarly, 
cx-4bbte a b+c 
(a--b--c) 5 “наар a oo a 
2-4 (9 c 
xxx B 
(44-0--с--4) -х -81ВХс44 a 42-26 


E NM Mr MD 7 


That is, required quotient is the sum of the 


quotients obtained by dividing each term of ihe 
dividend by the divisor. : 


Еог example, 
у 4-44с a,b c 
0 eo 57:58 
24--35--5с 2a | 3b , 5c 
2) seen JC. $2426. 
(2) = xh ER = 
Index rule of division. 


From the index гше of multiplication, you know 
a” X q^ дт» 


Hence, from the idea of division 


amin qm шан 


= Qu 
That is x 
` а 


= 4% qmm 
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Suppose, m+n =p 
' Then we-have 
$15 m2 10 ETE 
а-а vem ad 


7 
Thus A =a7-3 =а%, 


S 
X =x5-2 =X, etc. 


2 
х ч 
We can consider the above examples in a different” 
way. For example,: 
* Dividend =a’? =successive multiplication of 7 аз 
Divisor 24-2 , ГА » 3 а8 


„. Quotient -а5-  ,-: ed » 4 a's 


Thus we find that if we omit 3a's of the divisor 
from 7a's of the dividend, the product of rest. 
* 4478 will be the required quotient. 
In the same manner, we have 


a) =x; 0) 2-х 

(3) ® ==; `@ € mab 

(5) €P-ab; (9 4222 ах 
ES 


; (Age EM e Me е 
Note: = = ET 1, x 


You will understand these easily as the quotient 
of dividing a number by itselfis always 1. 
We have already cien the rules of. signs 


for division. 
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Corollary: From the index rule of division, 
a" =a"+a*. . Now if m=n, a't =а"--а" =1. 
That is aà^—1(az0). Thus the value of any num- 
erical symbol to the power ‘0’ =]. 


Example 1. Divide 3a*--5a3 4-202 by a?. 


Required quotient =34 +5% -+ 202 


а? 


—3@ | 543 ‚2д2 
а2 gi д 


-4342--54--2 
Example 2. Find the value of 
304223 +40a3b4 — 50)д4Ь5 
1500—5044: 


100252 
! 308253 | 40044 50445 
Ri ed CELL 28. = — ee С 
Sues walls 104555 ^ 10455277 10:25 


-435--4422--5д213. 


Exercise 14 


9 
z 
8 


6ab—3a2 by 3a. 


y —12abe, 
122253—208352 | 49353 by 164252, 


TÜn*--m3n2— m2ps pipa by —3m?2g2 
Bptms + 12p5m2— 1 6m2p3 by 8m2p3, 
3pgr+8p?gr2—9p3g2r2 by 


ЛЭ ЛЭЭ Биом 
ki 
p 
à 
х 
хў 
ТЭ 
+ 
со 
D 
EJ 
g 
x 
u 
3 
N 


| pai 


—3pgqr. 


— 


Chapter 5 


Algebraic Formulae and their easy 
applications 


5.1 Square of the sum of two terms: 


You know that if an expression is multiplied 
by itself then the product is the square of the ex- 


“ pression. You have seen in arithmetic, 5x5—23 


or, 52=25, 9X9=81 or, 92=81, 11х11-4121 от, 
11? =121; here 25, 81, 121 are the squares of 5, 9, 11 
respectively. Similarly, in algebra also we can 
write a?—axa, x2=xXx, p?=pxp, etc. Now 
suppose that any expression x is the sum of two 
terms a and b. 

That is x —a--b 

Nowx?—-xxx 


(a+b)? =(a+b)(a+8) 


Now let us see what is the result of multiplying 
(a+b) by (a+b). 


(a+b)? =(a+b)(a+b) By ordinary multi- 
—a(a--5)--b(a--b) | plication: 
=a? J-ab 4-ba +b? ae 
=a?+ab+ab+b2 ar 
=a?+2ab+b? `| g@tab 
[by commutative law ab--bi 
of multiplication NE i, M 
ab —ba] а2--245--52 


75 
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‘In like manner, multiplying (x+y) by (x+y) 
or (m+n) by (m+n), we will find that 


(x+y? =(«+y)(x+y) | (m+n)? =(m-+n)(m+n) 


=x(x+y)+y(x+y) =т(т--п)--п(т-т) 
=x2-+xy+xy+y2 =m2-+-mn-+-mn+n 
=x?-+2xy+y2 =т?--2тп-Еп? 


? 4 
Each of the above products is the square of он 
sum of two terms. Note that each product ha 


“8 general form. We can write that genera) form. 
in the following manner: 


(151 term--2nd term)? —(Ist term)? .-2(1st- ter 
X2ud term)-- nd termy, i 


^ Now denoting the 1st and the 2nd terms by 
the symbols a and b respectively, the above rule. 
may be writien as 1 
(a+b)? =а?--2аЬ--Ь «г 0 

The expression in the right hand side is called (86 
expansion of (а--Б)2, that is finding square of (a+) 
means finding the expansion of (a+b)2, We can 
use this rule in finding the square of the sum of a2 
two terms. This is an important formula of algebra- 

The truth of this formula for finding the squat? , 
of the sum of two terms can also be verified bY 
geometric method, 

In the figure of page 77, 
segment AB is x=4+b. Length of the line segment 


АС =а. Length of the line segment BC=b. Are? 
of the square drawn on AB =х? =(a+b)2. 


length of the lin? 
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_ Area of the square on AC =a? and that on 
ВС =}. e 


А. Х= a+b B «—— a —9b- 


| JA € 3! 
| БИН! 
ВАГА, 


<—atb——> 


181 figure 2nd figure 
(a+b)? —a2--2ab +b2 

A the square drawn on (a+b) [2nd fig.] 8 
composed of the square drawn on a, that drawn on 
b and two more rectangles with sides а and b=- 

. giving the area of each rectangle as ab. Thus from 
: the geometric figure we get, 
(a+b)? =a?-+-2ab+b?. 

Let us now test the above formula by taking 
an example. You know 152—225. We get this 
value by multiplying 15 straight away by 15. Now 
we apply the formula. Write 15 as the sum of two 
terms in the form 10+5. 

a (152 =(10+5)? 
=(a+b)? [taking 10—a, 5=Ё] 
=a2+2ab+b2 


=(10)2+2.10.5+(5)? [putting values 
of a and 2] 


. =100+100+25 =225 
Thus we get the same value both by straight 
multiplication and by the help of formula. 
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You can take some more numbers апа verify 
in the above manner. 


Example 1. Find the value of (а--5)2, 


Here 1st term=a and 2nd term —5. Hence by 
the formula (I), 


(a+5)2 =(4)?+2.4.5+(5)2 =a2 4104+25. 
Example 2. Find the value of (62-5). 
Here, Ist term =6, 2nd term =b. 
by the formula, (6-+5)2 —(6)? 4-2.6.b-- (b? 
-36--125-4-22, 


the square of 902. 
=(900-+2)2 =(900)2 +2.900.24-(2)2 
-4810000--3600-1-4 
=813604 
You know, 2ах2а —4q? 
or, (2a)2 =22 q2 


Thus if any algebraic term has a co-efficient, 
the square of the ter 


m will be the product of the 
Square of the co-efficient and that of the algebraic 
Symbol. 


In this Way, 5т х 5m —52 m2 
Therefore, (5m)? —52 уг =25m2, 
Similarly, (ab)? =a2b2 

(abc)? =a2b2¢2. 


Example 3, Find 
(902)2 


Example 4. Find the square of 3p4-q. 
(3p+-9)? =(a+b)2 [taking 3p 


=a, q=b] 
=а?--2аЬ+Ь2 
=(3р)2-+2.3р.а-дг [putting values of 
=9p? + 6pg-+-q?. 


a and P] 


е 


ALGEBRAIC FORMULAE 79 


Example 5. Find the value of (4m-++5n)?. 

(4m+ 5n)? =(a+b)2 [taking 4m =a, 5n =b] 
=a?+2ab+b? 
=(4m)?-+2.4m.5n+(5n)? 

[putting values of a and 5] 


=16m?+40mn-+-25n2 
Square of the sum of three or more terms: 


With the help of the formula for the square 
of the sum of two terms we may find the square of 
the sum of three or more terms. See the 
following two examples. , 


_ Example 6. Find the value of (x+y-+z)?. 
(х+у+2)2 ={(x+y) +2 


=(a+b)2 : [taking x+y =a, z =b] 
: =a?+2ab-+-b? 2 
-(х--у)--2(х-1-у)24-22 
[putting the values of a, b] 
эх2--2ху--у2--22х--2у2-н22 


[applying the formula again] 
-ах2-ру2--22--2уг--22х--2ху 
Example 7. Find the value of (p+q+r-+s)?. 
(ptqtr+s) -4(р--4)--(74-5) Р 
=(a+b)? [taking p+-q =a, r+s =b] 
—a?--2ab--b? ^ 
—(p--qy»--2(p--aYr--s)- (r4: sy? 
—p?--2pgq4-9* 4-2pr t 2gr--2ps-t- 24s 
+r2+2rs-+s2 
=р24-424-124-52--2р4--2рг--2р5 
+2qr+2qs+2rs. 
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The expansion of Example 6 is also used as а 
formula for the square of the sum of three terms. 


Exercise 15 


Find the square of the following expressions: 


at3 2. 8-5 3. Ite 4. aix 
5. т+р 6. 6x-+1 7. 3a+5 8. 14-9c 
9. m+2n 10. ax3b 11 p+4qg 12. 4х--5у 
13. 80-38 14. 5с+74 15, 10m+5n 16. ab+c 
17. р+дғ 18. xy--2z 19, 3at+be 20. Im+np 
21. 2xy+z 22. at3be (23. abc--d 24. 3x--mnp 
25. atb+8 26, m+n+p 27. atx+2p 28. x+2y+z 
29. 3m+2n-+p 30. atbted 31. x+2y+zp 
32. p+q+r+5 33. 14-2m+n+3p 
^34 14+2a+3b4+4ce 35, a4-2b--3c--d 
36. m-+-n-+-2p+3q, 


The algebraic formu 
may be used to 
perfect squares, 


la which you have just learnt 
write some given expressions as 


Example 8, Express lóm?--40mm-L25m2 as a 
perfect square. 
16m?2+-40mn+25n2 =(4т)2 +2.4m.5n+(5n)2 
—a?-F-2ab--b2 
[taking Фт-а, 58-01 
-(4--5) 
=(4m+ 5n): 


[putting values of a and 5] 


Example 9, Express 25x?--10x--1 ава perfect 
square and hence find its value when x =—{. 
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.25x?-F10x4-1 =(5x)?+2.5x.1-+-(1)? 
[The expression has been expressed in the form 
a?+2ab-+b?] 
» =(5x-+1)2 
=(5(—4)+1р | [putting x=— з] 
=(—1-Е1)2+=0. f 
Example 10. Simplify with the help of formula: 
(3х-+-5у)24-2(3х4-5у)(2х—5у)--(2х—5у)2 
Let 3x4-5y =a, 2x—5y =b 
Given expression —a?--2ab--b? 
=(a+b)? 
=(3x-+5y+2x—Sy)? 
[putting values of а and b] 
` =(5x)? =25x? 


From the algebraic formula that you have 
learnt, we may write 
42--52 =a2 +b? +2ab—2ab [adding and subtracting 
=(a+b)?—2ab 2ab] 
Example 11. If a+b=5, ab=6; what is the 


value of a2+b?2? 
Now, 224-02 =(a-+b)?—2ab 
=(5)?—2.6 =25—12=13 


the value of а2-ЕЁ? is 13. 
Example 12. If x-- i =8, prove that x? +4 =62. 
1 eee 
xl E -а2--52 [taking х а, x 4 
-(а--5р-207 
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= (yo [putting values of a, 5] 
x x 
=(8)2—2 =64—2 =62 [proved]. 


| Note: Square of a fraction is equal to the 


quotient of the squares of its numerator and 
denominator. 


” 2 1 2 dp 1 | 
Thatis (5)-05-бам (+) “(08-32 


Exercise 16 
Simplify with the help of formula: 
(m-+n)4-2(m-+-n\(m—n)+(m—n)2 
бх--уР--2(5х4-уХх--у)--(х-- ур. 
(3а—48)2-1-2(3а—4Ьу(а--45)+-(а+-4ву? 
Ga—2b+c)2+23a—25-+ cy 


a+2b—c)+(a+2b—c)2 
Qx2y Ad EX3x-4-2y— zz 2x) (42 23— 


Express as a perfect Square: · 
6. 942--6а--1 

8. 4a?--12ab-L-952 

10. 2542--4005-1-1652 


Ae Sm 


7. 4а2--2а+} 
4,4 
% 1-2-2 


Find the value after expressing as a Perfect square: 
11, 131 X131+2x131 х69--69 x69 
12. 667х667--2х6-67 X3:33--3:35 
13. 49424-1444-1 when a=1 
14. 9x2+24xy+16y2 when x=3, у=—2 
15. 36m2+132mn+121n2 when т--8, п----5 
16. 64424-1644-1 when а--4 ` 


3-33 
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17. If a+b=7, ab=21; what is the value of 024-22? 

18. If x+y=2, ху= —15; what is the value of x24-y2?. 
19. Ifx--y— —8, ху= —20, what is the value of х2--у22 ` 
20. If m+n=0, mn= — 25, what is the value of m2+-n2? 
21. If m+n=9, mn=18; prove that m?-4-n?—45. 

22. If p--q— —1, pg— —20; prove that p2--q2—41. 


: 1 : 1 

23. If a+ 2-9 find the value of а2-- 2 

24. If p+ i —1, find the value of p?+ > 
id 1 

25, If x+ х=® prove that x? d ae —34. 


26 If mil = —5, prove that m+ 4 =23, 


5.2. Square of the difference of two terms : 


You know, х2 =ххх; now if x is the difference 
of the two terms а and b, we have x —a—b. Thus 
putting the value of x, (a—b)? =(a—b) x (a —b). 

Let us see what we do get by multiplying (a—d) 


by (a—b). Ai 
By ordinary multiplica- 


tion: 
(a—b) =(a—b)(a—b) a—b 
=a(a—b)—b(a—b) | a—b 
=a?—ab—ba+b? a 
r Lae! he 
=a?—2ab+b ze 
a2—2ab+b2 
Thus we get 


(a—b)? =a2—2ab+b?. 
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Similarly multiplying (p—q) by (p—4) or (c—d) 
by (c—d), we get 


(Р-48-Ф-4Х(-4) Kc—d? (c4) x (c) 


=р(р—4)—а(р—) =c(¢—d)—d(c—d) 
=P? —pq—pqtq? —c?—cd—cd--d2 
=p?—2pq+q? =c?—2cd+ d? 


We find that there is a common property in the хайч! 
above products. We can express this common 
property, as before, in the form of a formula. 

(1st term—2nd term) = 
-X2nd term)-- (2nd їегт)2, 


Taking 1st term as 4 and 2nd te 
write, (a—b)2 =a2—2qh po 


(1st term)? —2 x (1st term ы 


Tm as b, we сап 


зана лын gn ®| 
As before, the expression in the tight hand side 
may be cailed the expansion of (a—b)2, А 
As before, we may test geometrically the truth 
of this formula, 
TR In the adjoining figure | 
Se 1^ length of line Segment AB | 
ui is a, length of line seg- d 
> ment BC is band length | 
| of line segment АС is | 
ia a—b. I 
1 Area of Square on "| 
Sip, AC —(a—by, | 
i area of square on AB=a?, 


area of square on ВС =/2, 


^ 
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Squares on a and b we get the Square on a—b. 
Thus from this geometric figure, we get 
(a—b)? --а2--245-142 
Hence, we may write, square of the difference of 
two terms —difference between the sum of the 
Squares of the two terms and twice the product of 
the two terms, ` 
We can also get this formula from the expansion. 
of (a+ by. 
(a-b)? = (а (Буг 
—(ad-x)2. [taking—5 =x] 
m T2ax-4-x2 =а? +2a(—b)+(—b)2 
=q2— 2ab + bi. 


Note: (a+b)? ~g2 +52+2ab 
(a—b)2 —q?--b2 —2ab 


. The only difference between the two expansions 
15 the sign of the term 2ab. The reason for this is 
that in the first case.both the terms are positive and 
in the second one is positive and the other is negative. 


Example 1, Find the expansion of (a—4)?. 
(a—4)? =(a)2—2.a.44 (4)? =a2—8a +16. 


Example 2. Find the expansion of (5—x). 

(S—x)? =(5)2—2.5.x+ (x)? =25—10x+x2. 

Example 3. Find the value of (999)?. 

(999): “000: 13 УТ О00)2.40001--(1) 
-1000000--2000-11 
—1000001—2000 
—998001 
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Example 4. Find the square of 4m—n. 
(4m—n)? =(4m)? —2.4m.n-- (ny? 


[Suppose 4m =a, n=b] 
=16m2—8mn-+-n2 


Example 5. Write the expansion of (6x—95))^- 
(6x—Sy)? =(6x)?—2.6x.5y+(5y)2 . 
[taking 6x=a, 5y =b] 
‚ =36x2—60xy+25y2 
Example 6. Find the value of (x+-y—z)?. 
(х4-у—2)2 ={(х-„у)—2} 
-44-2Р [taking x+y=a] 
=a?—2az+-22 
-(0-ур-2(х--уу 22 
[putting the value of 4] 
=x? -+2xy+y2—22x—2yz+2? 
=x? +y? +z2—2yz—2zx+2xy. 
Example 7. With the help of the expansion 
of (a+b)? find the expansion of Qx—3yy. 
Qx—3yy ={2x+(—3y) 2 
=(a+b)? [taking 2x=a, —3y =] 
=a?+2ab+b2 
=(2x)?+2.2x(—3y)+(—3y)? 


[putting the values of а, b] 
=4x2—12xy+9y2, 


Exercise 17 


Find the squares of the following expressions with the help 
. of the expansion of (a—b)2: 


1. а-2 2. 3-5 3. a—c 4, x—p 
5. 3x—y 2 6. 4p—q 7. m—3n 8. c—4d 


9. Sa—2p 10. 
13. ас 14. 
175 Im—np 18. 
21, 1—тпр 22. 


25. m--2n—3p 
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Sx—3y 1L 8Ь—54 ` 12. 10т—5п 
m—np 15. xp—3x 16. ab—cd 
2xy—a 19. a—2bc 20. abc—d 
3a--bcd 23. atb—c 24. x—y—z 
26. a+b+c—d 27. (L4-m)—(n--p) 


28. (a—25)— (3c 44), 


Find the squares of the following expressions with the help 
9f the expansion of (a+-5)?: 


29. a—sp 
* 32. a-Ltb—c 
Find the values: 


35. 992. 36. 99992 


We can have some co 


„ formulae. 
Corollary 1. 
Corollary 2. 


Corollary 3. 


Corollary 4. 


Corollary 5. 


Maths УП—1 : 


30. 5х--22 31. 2m—3n 
33. 2x--y—3z 34. 3p+2g—r 


37. 4982 38. 6902, 


——— 


rollaries from the above 


а 2 =g24 pe —2ab 
a+b? —(а—Буз 4295 оо 
(a+b)? =a2 +2ab+-52 
=а*—2аЬ--Ьә-1-ддь 
(44-09 =(а—)2 4-даь 
(a—b)? —a?—2ab--b? 
=a? +2ab+-b2—4ah 
(a—b)2 =(a-+b)2—4ab 
(a+b)? +(a—b)2 78? d-2ab-L p» 
` +a? —265.1 pp 
--202--222 
(a+b)? +-(a—b)2 =2(a2 +62) 
(a+b)2—(a—b)2 аг +2ab-+p2 
~(@? —~2ab+ 52) 


=4ab 
4ab =(a+b)2 —(a—8): 


`. MATHEMATICS 
Example i. Express 2542-44045--1652 as a 
perfect square. 
25a? —40ab 4- 1652 —(5a): —2.5a.4b-L- (45 
—(5a—4b) 


Example 2, If x—y=2 and xy —24, what is 
the value of х2--у27 


P+? =(х—у)-4-2ху -Qj 42.24 = 44.48 —52. 


Note: You have seen that one formula of a? 4-5? 
is a? +b? —(a-- bj —2ap, apply this formula when the 
value of a+b will be given. Here, in example 2, 


the value of x—y is given, Hence the other formula 
has been used, 


Example 3. If а-5-5 and ab=24, what is 
the value of (a+b)?? 


(a+b)? =(a—b)24 дар =(5)?+4.24=25496 =121 
(a+6)2 =121, 


Example 4, If m+n=10 and m—n=2, find 
the value of m2 Tnm. 
2(m2 n2) =(m+n)2-+(m 
-100--4--104 
m+n --52, 


=n)? -(10) (2) 


Example 5. jf x-1 5, find the value of x? +4. 
F 


x L.-( =. y ax, 1 


-(59--2--25--2-227. 
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Example 6. . Simplify: 
(3x—Sy)? —2(3x—S5y)(2x—S5y) +(2x—Sy)2 
Writing 3x—Sy =a, 2x —5y —b, 
Given expression =a?—2ub-+-b?2 


=(a—b)? ={(3х—5у)— (2х-—5у)}* 
=(3х—5у—2х-Е5у)2 
=(х) =x? , 


' Example 7. Find the value after expressing as 
a perfect square: 


16a2—16ab--4b? when a=1, b —2. 


16a2 — 16ab4-4b? —(4a): —2.4a 2b-- (25 


=(4a—26)? =(4.1—2.2)2 
=(4—4)2 =(0)2 =0. 


Exercise 18 


* Simplify with the help of formula: 


1 
2: 
3, 
4. 
5 


(х--уй-2(х--уХХ--у)4-0х--у? 
(3m--n)2—2(3m—n)(m—n) +(m—n)? 
(3a+4+-4b)2—2(3a-+4b)(a+-4b)+(a+-4b) 
(3р--29—1)2—2(3р--24—(р--24—ғ)+(р+24-—ғ)? 
(3х-Е2у—4:)2—2(3х-Е2у—4:)(2х-++-у—3)+4(2х-Ьу—3ш)# 


Express as a perfect square: 


6. 
8. 


25x2—10x-+-1 7. 4а2--24--1 

9 3x 
2. +25n2 “ЛИН NE c 
16m?— 40тп--25п: 9. 4x2 + un 


Express as a perfect square and find the value: 


10. 
11. 
12. 
13, 
14, 
45. 


999 x 999—2 x 999 х989--989 х 989 

5:37 Х537-2х537х2:37--2:37 X237 

8102--184--1 when а= 1, 

16х2--40ху--25у2 when x=2, y= —3 
x2y2—10xyz+25z2 when x=1, y= 8-2, g=3 

4(m-I-n —12(m4-n)p--9p? when m=—1, n=2, p=—3 
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16. 49(2х-—3у)2— 14(2х—3у)24-22 when x=0, y=1, z=2 
17. If x-+y=10, xy—21, what is the value of (x— yy? 
18. 1f a--b—7, ab=12, what is the value of (a—b)2? 


19. If x— L =3, prove that 


@ xn x -1, (ii) (8-2) =13. 


20. If m+n=12, m—n=2; what is the value of m2--n?? 


1 1 
if pe =m, prove that р2-- p =m2-+-2, 


22.416 x+y=8, x—y-2; w 
23. If x-+y=5, x—y 
24. Ча-5--1,4 


hat is the value of 4ху? 
=1; what is the value of 8ху (х24-у2)? 
—b=9; find the value of 868 (424-52), 
25. If хи =a, prove that ( x — : i =а?—4, 
. 26. What should be added 
square? 
27. What should be sub 
a perfect square? 
5.3 Product of the sum and 
terms: 


Suppose that the two terms are q and 5. Then 
their sum is a+b amd their difference is a—b. 
Multiplying (a+b) by (a—b), we get 
(a+b)(a—b) =a(a—b)+b(a—b) 

: =a?—ab+ba—p2 


to a?--64 to make it a perfect 


tracted from 2502-1-3682 to make it 


the difference of two 


By ordinary 
multiplication 


=a? —ab+-ab~p2 a+b 
=q2— 2 a—b 
@-+-ab 
—ab—b2 
а? —p2 
In the same manner, multiply x+ y by x—y, or 
r+s Бу r—s and see what is the product, `. | 
Gt y) y) 


=х(х—у)-+у(х—у) 
=х°—ху--ху—уз 
Tuc a 
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(r--s)r—s) =r(r—s) (7—5) 
=r2—rs--rs—s? 
=12—52. 


Each product of the sum and difference of 
two terms that has been shown above has a particular 
pattern. Every product is the difference of the 
squares of the two terms that have been taken. 
, You may take some more similar examples and 
verify the truth of the above statement. This 


general rule is expressed in the form of a formula. 


(181 term+2nd term)(ist term—2nd term) 
—(Ist term)?—(2nd term)? 

‚‚ Now taking Ist term as а and 2nd term as b, 

we can Write, 

(ада) =a — ш) 


As before, the truth of this formula also can be 


verified geometrically. 
In the adjoining 
re length of line 
segment AB =a 
From the square 
drawn ОЛ AB a square 
de ВС =b has been 


of si 
removed (shaded por- 


tion). 
« the area of the 
4 maining portion 
242—0: 

jf the remaining portion is divided into. two 
4 brought together as shown in the figure 


parts an 
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we get a rectangle with length =a+b and breadth 
—a-—b. Hence its area —(a--b)(a— b). 

Thus from the geometric figure also, we get 

(a+-h)(a—b) a2 —p2. f 

That is the product of the sum and difference 0 


: o 
two terms =difference of the Squares of the tW 
terms. 


Note: Since (а-а Б) =a—b, therefore 
42—02 —(a--bY(a— b). From this we find that 


: 2 
any expression can be *xpressed as the difference © 


the squares of two terms, that expression can bé 


P 

Example 1. Multiply a+5 by а—5. E 
(@+5)(a—5)=a2—52 there it is assumed th 

=а2—25 5-0) 


Example 2, Multiply 8--5 by 8—5. 
(8--5)(8—5) =g2— po -64-2 

ple 3. Multiply 3х--4 by 3x—4. 2 
Өх--Ө(х--4)-(04-5үа--5) [taking 3125 


=b] 
=a? — ba =(3x)1— (4) =9x2—16 | 
Example 4, Multiply 6с-4-54 by 6c— 54. 
(6с4-54Х6с--54) =(a+5)(a—b) 
[taking 6с-а, 5d=b] 
=@—b2 =(6¢)2_(ég)2 
— 36e: 255 ms 
Example 5. Express 144—ху2 as the product 
of two expressions, 
144—x? =(12)2_ yo : 
=a2—}? [taking 12-а, х=] 
=(a-+" (a—b) 
=GZ+x)(12—x) 
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Exercise 19 


Find the product with the help of formula: 
1. (8-44Ха-4) 2. (S4-a)(5—a) 3. (0 7--8Хт-8) 


4. (7+-p)(7—p) 5. (2x-+-5)(2x—5) 6. (4p4-1)(4p—1) 
7. (8a4-5x)(3a— 5x) 8. (6с--74)(6с—74) 
9.. (m4-8a)(m—8a) 10. (4p+b)(4p—b) 

П. (am+n)(am—n) 12. (pq--r)(pq—r) 

13. (ax4-byY(ax—by) 14. (ab--cd)(ub— cd) 

15. Qab--c)2ab—c) 16. (3xy--z)3xy—z) 


17. (3mn--4pg)8mn—4pg) 18. (Sp9q-+4rs)(Spq—4rs) 

19. (a+6+c)(a+b—c) 20. (x—yd-z)Gx4-y—z) 

21. (т+п-+Ер)(2т+п—р) 22. (4p+2g-+r)(4p-+-2q—r) 
23. (a+2b+3c)(a+2b—3c) 24. Qx—3v4-4z02x— 3y—42) 
25. (8p—4g4-5rY3p—4q— 5r). 


Corollary 


You know = a?++-2ah+62 =(a+-5)2 
a?—2ab+b? =(a—b)2 


Subtracting, 440 —(a--bj —(a—by 
й, dieu 0р [dividing both 
sides by 41 


= (Gr (a— Е 


Me y- pt S 
+ 2 
or, ‘Ist term x 2nd term = (Киен 2nd еш) 


_ (1st term —2nd my 
2 
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‘half the sum and half i 
That is the product of ty 
the difference of the 


Example 5, Find the 
formula: 1109 x 1091. 
1109 x 1091 =(1100+9)(1100—9) 
7(a--b)(a—b) [putting 1100 =a, 
—q?—B2 9 =b] 
(1100): — (9) 
71210000—81 
= 1209919 


Example 6, Simplify with the help of formula: 
(x—2y-+3z)2 -4(Х--2у--3:)2 
Putting х--2У4-32--а, x+2y—3z =b, 
Siven expression 
=a2— 2 =(a+b)(a—b) 
“(8-2у--32)-4-0:4-2»--3)) 
(72-32) —(x--2y—32) 
рду 80 336 
i —x—2y+3z) 
—8xy+122x, 


Product with the help of 


г 


a 


7 (Q2x)(— 4y--62) = 


Example 7, Express as Product of two ex- 
pressions: 49m2 — 645: & T 


49m? — 6452 =(7m)2—( 8л)? 


-(7т +82)(7m— 8л) 


Example 8, Express as the difference of the 
Squares of two terms: 


(3х-2у)х-4-у). 
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(3x—2y)(x--y)-ab [putting 3x—2y =a, x+y =b] 


= (=) p [from corollary] 
2 2 
- {DOr 
2 


2» eg LIC 


ж (Еол). сту, 


2 [uaa beso 2 


5 2 
Exercise 20 
е Multiply with the help of formula: 
1. 1001x999 2. 1320x1280 3. 1211x1189 


Simplify with the help of formula: 
. (х+у—@?°—(х—у-+-:)?9 5. (т-Еп-Ер)?—(т—п—р)? 
6. (2х--3у4-42)2—(3х—2°-+-42)2 
7. (а4-25-3ср-(а-28--3) 
8. 3752х3752-43742 х 3742 
9. (57632)2—(57627)2 10. (665:67)2—(334-33)2 
1. 987654 х987654—987653 х 987653 


Express as product of two expressions: 
12. х2—4у2 13. 16а2—с2 14. 16т2—25п2 
15. 81р2— 100и2 16. х2—1 17. 4—p 


18. (a+6)2—(c+-d)? 19. (2х--3у)2—(х—))? 

20. a2+2ab+b2—1 21. x2—4xy+4y?—4 
Express as difference of two squares: 

22. 87x13 23. 321x209 

24. (3x+2y)(x+4y) 25. (Sm—3y)3m-+2y) 


Chapter 6 


more prime Dumbers we 
example, 21 ~3 X7; hen 
factors of 21. Likewise, 105 =3 X57; hence 1,3, 5, 
7, (3x5—) 15, (3x7=) 21, (5х7 =)35;(3х5х7 =), 
105 are all factors of 105, 


In the same manner we can find the factors in j 
algebra. For example ab=a xb. 
Similarly, арс =axbxe, 
You know that an algebraic ex 
have one or more terms, 
(1) a, ab, X1y, xyz ? поша}; 
(2) a+b, 4?—ab, i 


Xy+ xyz, etc. are binomials; 
(3) @b+ab+ abe, Sb. etc. are 


Polynomials. 

In case of Monomials is еазу to find the 

factors by Inspection, Case inomials ог 

polynomials the factors are formeg it the help of 
fundamental ideas like Comm e 


>i 


etc. laws and the formulae that ches pe 
the last chapter, | earnt i 
For example ab+be =ab+ op “(atop 


таїс expressions ma , Е 
Algeb sg У be POnomij or 
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polynomials and so the factors may also be mono- 
mials or polynomials. But since the arithmetical 
numbers are all monomials their factórs are always 
monomials. 

In finding factors of algebraic expressions we 
will use commutative and associative laws of 
multiplication. These laws have been applied in 
the following examples. 


Example 1. Factorise: 64-2a 
6--2a —2.34-2a =2(3 +a) [by associative law 
of multiplication] 
Example 2. Factorise: xy—z. 
xy—yz=xy—zy [by commutative law 
=(x—z)y. of multiplication] 


Example 3. Factorise: 4ab2+-6a2b 
4ab? +6a2b =2.2ab.b+2.3a.ab 
-2.5. 2ab+3a.2ab 
=(2b+-3a).2ab 
=2ab(2b+3a). 
Example 4. Factorise: @be+ab2c+abe? 
a2bc--ab2c-+abc? =a(abe)-+b(abc)+ c(abc) 


=(a+b+c) abc. 

Exercise 21 
Factorise: 
1. 8+4x » 2 Sat6 3. 20-48 
4. 5p—10q 5. ab--ac 6. xy—zx 
7. 2mn+4mp 8. axy—bxy 9. abc—bcd 
10. x2y+xy?2 11. арас 12. xtyzr-pxyhz- xyz? 
13. amn—bmn4-cmn 14. pig pib^-- pic? 


15. а252т2--а252м2--а222р2, 
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6.2 Factorisation with the help of formula : 

You ‘have seen in the previous chapters that 
a? —h2 —(a--b)(a—b); that is an algebraic expression 
of the form a? —52 can be expressed as the product 
of (a+b) and (a—b). Hence each of the expressions 
(a+b) and (4-8) is a factor of a —b?. If any 
algebraic expression is in the form a? —b2, it can be 
factorised with the help of the above formula. 


Followings are Some examples of factorisation 
with the help of formula. 
Example 1, Factorise: а2--9, 
а2—9 =42-—32 
=а2 —Ь2 [putting 3 =b] 
7(a--3)(a—3) [putting the value of b]. 
Example 2, Factorise: 25—x2, 
25—22 =52_ x2 ! 
Putting а=5, x=), w 
25—x? —q2. pa 
=(5+x)(5—x) [putting values of a and b]. 
Example 3, Factorise: 25х2--16, 
25x? —16 =(5,x)2 —(4)2. [putting 5x =a, 4=5] 
=aq2—h2 
=(а-ЕЬ)(а —b) 
=Gx+4)(5x—4) [putting values of а 
4 and P]. 


е get 
(a--b)(a— b) 


Example 4, Factorise: 642. 
64m? —49n2 =(8m)2 —(Tn)2 
=@—b2 [put 
=(a+b)(a—b) 
7 (8m-ETn)(8m —7,) 


-49n2 


ting 8m =a, "In =b) 
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Example 5. Factorise: 
25(3a—2b)?— 16(2a+36)2. 
25(3а--25)-16(24--35) =52(3a—2b)?—42(2a-+3b)? 
= {5(3a—2b)}2—{4(2a+ 3b) 2 
—(15a— 105)? —(8a-4-125y 
If 154—105 —x, 8a--12b =y, 
given expression, 
=х2—у2 =(x+y)(x—y) 
—((15a —105)--(8a 4-125)) 
((15a—102) —(8a4- 125) 
=(23a+2b)(7a—226) 
E. ple 6. Factorise: 
100am? —49a(2m —3ny 
100am? —49a(2m —3ny? 
=a{100m2—49(2m—3n)?} . 
=al(10m)2—{7(2m—3n) P] 
=a[(10m)?—(14m —21n)?] 

[putting 10m=x, 14m—21n =y] 
=a(x?—y?) =а(х+у)(х—у) 
=a{10m+(14m—21n)}{10m—(14m—21n)} 
—a(10m +14m—21n)(10m—14m+21n) 
-а(4т-218)218-4т)--За(8т- 7п)(21п—4т) 

Example 7. Factorise: a?—2ab—c?--2bc. 

Note that this expression can not be expressed 
in the form a2 —P? straight away. Now we have to 
see whether it can be expressed in the form a2—b2 
by adding and subtracting any term. First part 
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of the expression is a2—2ab, Adding 62 with it we 
get a?—2ab--b?, If we add 5? with the expression 
we will have to subtract b2 from it so that its value 
remains unchanged. Now let us see what do we get. 
a?—2ab —c?--2bc =q2 —2ab--b2 —b2 —c2 +2be 
=(@ —2ab-+b2)—(b2-4¢2—2b¢) 
[by rule of bracket] 
=(a—b—(b—¢)2, - 
[which is obviously of the 
form a?—p2] 
=(a—b)+(b—e)}((a—b)—(b—c)} 
=(a—b+b —¢)(a—b—b-+-¢) 
=(a—c)(a—2b+-¢) 


Exercise 22 


Factorise with the help of formula: 
1. 42-16 


2. 4m 3. p2—49 
4. 81-22 5. 25m2—16 6. 100—3642 
7. 1—9c2 8. 442--9,2 9. 16p2—49q2 
10. 100:2—1212 ll. а222--62 
12. m?mL—-a4 13, 25—a252c2 
14. т?п?—р?д2 15. 9p?q2— 16,252 
16. 1--90252с242 17. 12422752 


18. 80x2—125y2 19. ах2--ау2 


20. 9m2—81n2 21. тр2--фуд2 
22. (х+у)2—4 23. 1—(m+n)2 
24. (a+b)}—(a—b)2 25. 100--(24--35). 
26. (3x-+4y)2—64x2 27. 


Gm-+3n)—(3m—2n)2 


28, 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
: 86. 
37. 
38. 


SBRESS 
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9(5с--44Р-4(3с-20). 
64ax2—49a(x—2y)2 
Q@a—b—cY—(a+2b—c2 


Gx—4y+72)2—(2x—3y4-52)2 
О?+ху-+Еу2)3—(у2—ху--у2у2 


9(3m-+-2n—p)2—4(2m—3n-+4-4p)2 
(m-+n—p+q—(m—n-+-p—qy? 
(2a+3b—4c-+-Sd)?—(2a—3b+-4e—5d)2 


4b2c2—(52-4.¢2—g)2 
а2--52-с2--42--2(ас--50) 


х(у—2)?— у%(а—а)? 39, 


а?--Ь2--2аЬ—с? 41. 
х2--у2--4ус--422 43. 
Jd ?—Ь2-1-с2 45. 
@—142b—}2 4. 
a?—b2—2ac--2bc 49. 


(@2—b2—c24-d2)2—4(ad—be)2 


xy2(a-+b)2—p2qg2(a—b)2 
@—b2+-2bc—c2 
9m?—n2—p2+-2np 
16x2—4a2—12ab—9b2 
a?—2a—b?--2b 

(a2— b?)(c2— d2)—4a*bcd 


Chapter 7 


Forming Simple Equation 
and its solution 


7.1 Forming equation: 


Suppose that you have 10 marbles and your 
brother has marbles. That means the number 
of your marbles and that of your brother is not 
same. If the number of marbles of both of you 
is to be made equal, your brother should have 2 
more marbles. That is at that time 10-48-2. 
Or you should have 2 marbles less, That is at that 
time 10—2—8. Note that 2 has been added to less 
marbles and same 2 has been subtracted froin 
more marbles. In both the cases both sides have 
been made equal. Now if you are asked, ‘how 
many more marbles should your brother have 
to make the number equal to the number of 
your marbles’ or ‘how many marbles should be 
removed from your marbles so that both of you 
may have same number of marbles’, in both the cases 
that unknown number of marbles will be 2. 

Again, note the following example. Suppose that 
of potato from the market. 
pan and will go on putting potato on the other till 
For being horizontal the 
be equal to the weight of 
ype of making both sides 


on in common terms. 77 
102 


quantity of potato has to 
500gms-weight. This t 
‘equal’ is called equati 


2 
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any unknown term or expression is used 10 make 


- both sides equal and if the equality holds for a 


definite value of the unknown term, then the equality 
is called an equation and the determihation of the 
value of the unknown 
term is called solution 
of equation. Now let 
us see how an equa- 
tion can be formed. 
Suppose, your mother 
sends you to the mar- 
ket with Rs 20. From 
that you buy rice for 
Rs10, fish for Rs 4, 
potato for Rs2 and other things for Rel. 
Hence you have purchased articles for Rs 
(10+4+2+1) or Rs17. This sum of Rs 17 is 
not equal to Rs 20. How many rupees are to be 
added to Rs 17 to make the sum equal to Rs 20? 
That is definitely Rs3. You are left with Rs 3. 
Hence, the sum of the money that you have spent 
on shopping and that left with you is the total 
amount of money. That is, 20—174-3. In the 
above example you went to the market with Rs 20. 
From that after buying certain articles of different 
kinds you are left with some amount of money. 
You can find out the totai amount of money spent 
on shopping by arithmetical methods. But suppose 
that you have lost the money left with you on way 
home. That is, you donot know the amount of 
money that should have been with you. In algebra 
you have learnt 10 express this type of indefinite 
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number by x or any other Symbol. Let us suppose 
that the money left with you be Rs x. Hence, ihe 
expenditure of Rs 17 and remaining Rs x wil] together 
be Rs (17--x). Since you went to the market with 
Rs 20, Rs (17-4-х) must be equal to Rs 20. 
17--х-20 

The way it is written is called an equation. 

Note: In the above example you found that 
both sides have become equal for one value (x —3) 
ойх. Incertain cases for any value of the unknown 


term both sides of the equality becomes equal. 
Those equalities are called identities. 


Example 1, 
that you have, you will have altogether Rs 25. 
Express this Statement by an equation. . 

Suppose, you have Rs x. If Res are added to it 


the total amount of money will be Rs (х--5). Since 
this total is equal to Rs 25, we can write 


have Scored, your tota] 
Form the equation, 


Suppose, you have scored x marks. If you 
would have scored 10 marks more, your marks would 
have been x--10. But your marks would have been 
85 if you would have scored 10 marks more, Then 
х--10 will be equal to 85. That is, 

X--10—85. 

This is the required equation. 


If you add Rs 5 with the money 


Г 
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Example 3. Adding 8 with 5 times a number 
it becomes 38. Find the equation. 

Let the number be x. Its 5 times is 5x, adding 
8 with it we get 5х--8. Hence from the given condi- 
tion, 5x--8 —38. 

This is the required equation. 

Exampie 4. Bachchu, Bubai and Baban have 
altogether 56 marbles. Number of Bubai's marbles 


is half of that of Bachchu and number of Baban’s 


marbles is half that of Bubai. Form the equation 

necessary to find the number of Bachchu’s marbles. 
Suppose, Bachchu had x marbles. Number 

of Bubai’s marbles is half that of Bachchu. Hence 


number of Bubai’s marbles = 3 Я 


Again, number of Baban’s marbles is half that 
of Bubai. Hence number of Baban’s marbles 


„ухх 


2^2 4 
The sum of marbles of the three is 56. Hence 


xt; + 2 =56; this is the required equation. 


Example 5. At present you are 8 years older 
than your younger brother. 4 years hence your 
age will be double that of your brother. Form an 
equation to find the ages of both of-you. 

Let the present age of your younger brother -be 
x years. Since your age is 8 years more than that 
of your younger brother, your present age is (x4-8) 
years. 4 years hence the age of each of you will be 


4 years more. 


5 
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Thus at that time Your age will be (x+8)44 
=(*+12) years and your brother's age will te (х+4) 
years. ` 

Your age will be twice your brother's age. Hence, 


your age after 4 years can be obtained by doubling 
your brother’s age after 4 years. 


That is, 2(x+4) =x-+12; 


this is the required 
equation. 


Exercise 23 


Form equations to solve the following problems: 


1. If 45 js Subtracted from a number, the difference is 100. 
What is the number? 


2. If 67 is add 


tthe 
ed to a number the sum is 200, What is th 
number? 
‘hat 
3. Ifa number is multiplied by 15 the Product is 375. , W! 
is the number? 
4. Ifa numb; 


" What 
er is divided by 12, the quotient is 432. 
45 the number? 


3. Jf the sum of one- 


is 
third and one-fourth of a number i 
35, what is the numbér? 


6. IF 20 is added to 5 times а number the sum is 100, What 
is the number? 

7. If 63 is subtracted from 1] times a number the difference 
is 190, What 


is the number? 
8. If 15 is added to 5 жээ” 
number, What is the number? 
Ina certain examination Manoara Scored 7 marks more 
i ish and the Sum of their total marks is 117. 
ch? 
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11. Sumanta went to markct with some money. He bought 
rice worth 1 of the money and vegetables worth ith of the money 
and was left with Rs 3. With what amount of money did he 
go to the market? 

12. Kamal, Bansidhar and Haripada work in а workshop. 
Daily wage of Bansidhar is Rs 2 less than that of Kamal and 
daily wage of Haripada is Rs 3 less than that of Bansidhar. 
Their total wage is Rs 38. What is the daily wage of each? 

13. Total marks scored by Ayesa, Nasifa and Sayrah in 
Mathematics in the examination of class VII was 156. Nasila 
scored 9 marks more than Ayesa and Sayrah scored 9 marks les: 
than Ayesa. What were the marks scored by each? 

14. After spending 3 of his pay Mr. E. 5. Friskin found that 
he was left with Rs 1100. What is his pay? 

15. Sum of the ages of father and son is 42 ycars at present. 
Age of fatber is 5 times the age of son, Whatis the age of each? 

16. From the market you purchased 2 kg potate at Rs 2 per 
kg., 2kg. ‘ata’ at Rs3 per kg. and some rice at Rs 3 per kg. 
You spent altogether Rs 28. What weight of rice did you 
purchase? 

17. Divide 70 marbles among Tutun, Tukai and Tumpa 
in such a way that Tukai gets half that of Tutun and Tumpa 
gets half that of Tukai. What is the share of each? 

18. Of the total number of fruits with a fruit vendor } was 
apple, 4 was banana, } was orange and the rest 165 was lichi. 
What was the total number of fruits with the vendor? 

19. A school spent Rs 2095 on an educational excursion. 
There were 3 teachers and 60 students in the group. Expenditure 
on each teacher was Rs 40, on each student of higher class was 
Rs 35 and on each student of» lower class was Rs 30. What 
was the number of students of higher and lower classes? 

7.2 Solution of equation: 
You have learnt how to formanequation. Now 
we will consider how to find the value of ihe 


unknown term involved in that equation; that is 
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| : e 
We will learn the method of Solving an equation. "n 
Benerally take help of Some axioms for solving 


equation, К 
Axiom 1, їр equal quantities are added 
equal quanti, tes, the sums wil] also be equal. 
Axiom 2, үр equal quantities are -peer i 
from equal Wantities, the differences wil] also 
equal, 


Axiom 3, Tf equal quantities are multiplied 
by equal Quantities, th 


© Products wij] also be equal. 
Axiom 4, 


ЇГ equal quantities are divided by 
equal quantities. (y Wotients win also be equal. 
Apart from these axioms Some rules are to be 
nding the Value of unknown term. 


(i) unknown term is Senerally kept in the 
Of the equation, 


term js brought from the left-hand 
side to the Tight-hand Side ог Vice versa the sign 
of the term has to be changed, This is called 
Actually, this 1 

а 2 


is is а different form 
ОГ axioms 1 

Note ?n easily Verify the truth of these 
Statement 


: S20 umber ор Students present 
Sveryday 0 your сја S ог in апу other class of your 
н : day, Generally, the 
total number of Students Present Оп a particular 
day is different from tha resent on another day. 
That is, the number of Students Present is a 
changing quantity, Take another example, Sup- 
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pose, you save 10 paise everyday from your tiffin 
money. Then your savings will be 10 paise on the 
first day, 20 paise on the second day, 30 paise on 
the third day and so on. Thus the amount of your 
savings is also a changing quantity. This changing 
quantity, whose value is not fixed, is a variable 
quantity. | 
Example 1. Solve : 5x—2=8 
5x—2=8 
Adding 2 to both sides, we get 
5x—2+2 =8+2 
or, 5x =10 
Dividing both sides by 5, we get 
| 5x _10 
5 5 
or, х-2 
4 22 required solution is x —2 
Note : Instead of adding 2 to boih sides if 2 is 
brought from left-hand side to the right-hand side 
by transposition, —2 will become 4-2 in the right- 
hand side. That is, we will have 5x =8+2. 
Example 2. Solve: 8x—3 -3x--17. 
8x—3 =3x+17 
By transposition, we get 
8x—3x =17+3 
or, 5x =20 


E 


[Terms with x are kept in the left-hand side and 
those without x are kept in the right-hand side.] 
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Example 3. Solve: 3(6—2x)-+-4(5x—1) =0 
3(6—2х)--4(5х—1) =0 
or, 18—6x-L-20x—4..9 
or, 14х--14-0 Ог, 14х--14 
[by transposition] 


or, am or, x=~—] 
Exampie 4, Solve : TR = $— $23 
or, 7-2 == T$ 723 [by transposition] " 
or, 306—155 CIERRE. a or, 23х =23 


" 


ог, 60x EI — 60:23 [multiplying both 


Sides by 60] 


or, 23x =60 x 23 ‘or, ie 
Or, x=60 
Exercise 24 

Solve the following equations; 
1. 8х-40 2. 9x g] 3. —7x-=—35 
4 1--4 5обо43-15 6 3x—7=—22 
7. 9x 8=7х-.28 8.- 15x—9— 11.135 
9. 3(2х—1)--7 -—29 


10, 


5O~3)-+402x— 6) 9 
15-5) 13x. 14) 12 


ЫН -3) -8 


26. 


27. 
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3(2х-Е5)—2х=3(х--6) 14. 4(х--1)--15х-7 
5x+2(2x—1)=3x—8 16. 14(x—3)4-3(x4-4)—4 
82x—7)—9(3x—14)—15 
50--3(4х--5)--8(х--3)-гх--2 


X,1 x51 х ИМЕ 
29—95 20. 5—2= 2+ 5—1 
3x4-1 2Х-3 — x43, 3x—1 

E wde sme ийг 

ax--b—cx--d 23. Ž4 a= p 

F = муз 


104-0--40-42)4-10-4-3)--16 


4х--3, 13х 8х+19 
9 108 18 


Solve the equations formed in the previous exercise. 


Answers 


Exercise 1 
1, @xty (ii) a—b (i) 10-Е (һ) Ser) 15х 
ОО 2х—5 (vit) (уйу х+у—10 (ix) z< 10 (а) x= 
2. (i) sum of p and q (ii) difference between z and y 
(ii) 5 times а (iv) one-sixth of х (у) sum of x, у and z 
(vi) sum of two times p and r (vii) sum of m and double of л 


(viii) difference between a and three times b (ix) sum of 


one-third of p and 6 (x) one-third of the sum of a and 
two times b. 


3. 5+х 4. 15—x 5. (i) (60-х) years (ii) (604-у) years 
6. (x+3) years 7. Rs4x 8. х-10 9. 18-у 10. 5 


Р 
| tu 25 
П. (к-у) ка, 12, 2x, Rs 22 13, S Х 14. Rs 15x, = kg. 


15. (i) 1000a metres, 1000 km. 16. 8 hrs. 17. (х--5) years, 


(+15) уз. 18. 10x 19. Rs 50x, Rs 2% оо. 10y+% 


21. Rinku's present age is (ух) years ; Mitu's age is (y+5) 
yrs, Rinku’s age is (y—x+5) yrs. 


Exercise 2 


L5 2. u & 0 45 $315 & 3 55 
9-34 9. 28 10 1200 1. 39 12 88 13 84 


M. 9 15. 5& 16 1 17. 43 18. 19. 294 
20. 11 21 56. " - 


Exercise 3 


1. (@ Profit of Rs 10 (ii) decresse of weight by 20 kg. (iii) rise 
of temperature ‘by 5° (iv) above 3 1a, (у) 12 km. to the west 
(vi) Kamal earns Rs 5 less than Karim 


2. (i) an expenditure of Rs 5 (il) a capital of Rs 12 (шї) 3 km 
to the south (iv) increase of Weight by 2 kg (у) 5 km to the east 
(vi) a fall of temperature by3*. 4. (i) —10, —2,0,5 (ii) —16, 
—13, — 12,0 (ii) —10, —8, 


5,7 5. (5 (ii) 10 (if) 100 
(їр) 15 (v) 200 6. 23rd December 7. Rs 55, 
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Exercise 4 
2. (0 3 (8) —8 ü) —2 @) —9- 0) 7 
3. 0) 4 G) —8 (ий 0 (0) —1 4 (00 000 
(й) —6 (iv) —17. 
Exercise 5 
L (09 (i) —18 (iti) —5 (9)9 0)-40 (725 
(vit) —15 (wi) —20 (ix) 0 (х) —16 
2. () —5 (i) —16 (8) -4 (v) —57 0) —100. 


Exercise 6 
L —12 2. —6 3. —10 4 96 5. 20 6, 15 
7. —30 8. 24 9. 100 10. 30. 


Exercise 7 
1. х5 2, x6 3. а5 4. a83 5. аз 6. -а 7. 64 8, 243 
9, 3125 10. —1600 11. (i) 14 (й) —18 12. (i) 4 (ii) 16 
(й) 17 13. (i) —2 (ii) 4 (iii) —4. 

Ехегсіѕе 8 
8 6—9 7.5.8.1. 


1.—4 2. —7 3. —5 4. —10 5. 
Exercise 9 
(ii) 12а24-18а (їй) abra 


3. (i) 42--ба 
0) 3 (0-1 891 @) UL 


(9) a2bc--ab2c--abc? 4. 
Exercise 10 
1. (i) 5а (ii) 12x (iii) 3abc (iv) даь (v) 12x? (vi) 7x 
(vii) — 10x (viii) 6х?--у? (ix) 2x2+-3y? (x) 0 2. (0) 2а--45--с 
(ii) 5x4-10y--4z (iii) Ty—3z (iv) 15х24-5 (у) 12т2— 10тт-- 6p? 
(vi) 0 (vii) 16x3-+-7xy-+16y2 (viii) —abe2+a2be 3. (i) 9a--3b 
(ii) b--c (ii) ámn (iv) 262. 


Exercise 11 
(ш) ба2 (iv) —abc (у) 4ab? 


1. (0 —a (ii) —Ta 
y) -3х2--7х--5 


2. (i) 3a—2b (üi) 202—202 (Ш)5х24-6х 
0) —ab?+5ab+6 3. —8x —5 4 -n 
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Exercise 12 
1. 63 2. —9x5 3. 24m? 4. —6a3b4 5. —15ab 
6. —56a°b3c 7. —27a8h8c8 8. 30aib5c — 9, 30p4ger5 
10. 75m'inr* 11. —30abc 12. -1200553 13. Gab6 14, —4a1 
15. 30022262 16, —24a3b3c3 17. apo 18. 24458! 
19. —S4x6y?z6 20. 12m%n® 21, —30abex2yz 22. —B8atb3ct 
23. -1202820243 24. --46 264 25. —48p5q^r*s?t2, 


Exercise 13 

1. 33247542) 2. 1232-2х-24 3. xB xdytxy2-ty’ 

4. /2х9--2ах2--ах--ад 5. 1045+ 15a4b-+12ab-+18b? 

6. —8a3—8a2b-+ 6424 6ab 7. 9b—Sab—27a2+-15a3 

8. 9944-1243 15а2 9. Зтхэ--Зпх2у—7тху2—7пуз 
10. --2204--1403--3362--214 ll. 63х"--77х6--72х5--88х4 
12. х2у--ху2--хус-уг 13. азх3--аЬ?х3--а2Ьу3--Ь3у3 
14. 1635—114x3y2--1434 15. —abx4+-adx2—bex?+cd 
16 ()0 (00 (il) ab —ab2--b2c — bc2-1 с2а са? 
17. ЭЭГ ту Enz-k-Inx--mny--nlz-ED2-4- p та-та 
18. 2a 2by+-2022-+-abx-+acx-+aby-+ bey-+ace-+bes, 


Exercise 14 
l. 22-а 2. 48045443 3, 3b—2ab2—a2h 4, —2ax3 
+a?x2—ax 5, —2mip2+2m2p3—Imp3 6. 3p3q2—9p?q--6p 
7. —442022— ауз cipes g, 19-40--345 9. —%п2— ұт 
Tin—im? 10, mp+3p2_2 11. —1—8pr+3p2qr. 


Exercise 15 


1. @+6a+9 2. 644165452 3. 1--26--2 
3 GIU 5 паа | д 36x24 12x+1 
7. 9a2+-30a-+-25 


8. 1--18с--81с2 9. m?--Amn--4n? 
10. a?--6ab--952 п. P?-+8pq-+-16q2 12. 16x24.40xy-+25y2 
13. 64424-48454-952 д 25с24-70с44-4942 15. 100m? 
КИИР 18 bd ру р?--2рдг+-92'2 
18. x?;j?-bAxyz.-4z2 19, 9a?-- Gabc-- o2 20. I252-4-2Imnp 
Cp 21. 4х2у2--4хус 2222 @ +-6abe+-9b2c2 23, 428262 
+2abed+d2 24. 932-- 6mnpx--m2n2p2 25. a2+2ab+b? 
-Fl6a--16b--64 26. m-n? p 2тп+-2пр--2рт 27. а2--х2 
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ЧЕ4р?--2ах--4хр--4ра 28. х2--4)2--22- 4ху--4уг4-22Х 
29. 9m2+-4n2-+-p2+12mn+4np+6pm 30. а2--52--с242--248 
--2acd-4-2bcd 31. х2--4у24-22р24-4ху--2х2р+-4у2р 


32. p?+q2+r2+2pg+2gr+2rp+10p+10g+10r+25 

33. I2--Am2-4-n2-4-9p?-1-AIm-- 2In-1- 6lp-4-Amn-- Y2mp - 6np. 
34. 14-4a2-4-952-1- 16c2-4-4a-- 6b-1- 8c4- 12ab-- 16ac--24bc 
35. а24-4524-9с2--42--445--бас--2а44-125с--454--6с4 
36., m?--n2-L-4p?--992--2mn--Amp-- 6mg- 4np-- 6np+ 12pq. 


Exercise 16 
l. 4m? 2. 36x2 3. 1602 4. 1602 5. x?+2xyty? 
6 (34412 7. (20-02 8. Qa-3bp 9. (82) 


10. (Sa+4b)? 11. (131+69)2, 40000 12. (667--3: 

: Я ++3-33)2, 100 
13. (7а4-1)2, 64 14. (3x4-4y?, 1 15. (6m+11n)?, 49 
16. (84 17.0 17. 7 18. 34 19, 104 20. 50 
23. 23 24. 47. 


Exercise 17 


1, @—4at+4 2 9—6b+b? 3. а2—2ас-с2 4. x 
—2pxtp? `5. 9x2—6xy-k9? 6. 16р2--8ра4-42 7. ийш бтй 
c2—8cd+16d2 9. 25a?—20ab--4b2 10. 25x? 


+9n2 8. 

—30xy+9y2 1. 64b2—80bd+25d2 12. 100m?—100mn 
+2502 13. 42,2--2а8с-нс2 14. m?—2mnp+n?p? 15. х2у2 
—6x2y-+9x2 16. a2b2—2abed-+c7d?, 17. 12т2—21тпр 


+n2p2 18. 4x2y2—4axy+a? 19. а2-4айс--А 22 20. a2b2c2 
—2abed+d?2 21. 12—2lmnp4+m?n?p? 22. 9a2—6abcd+-b2c2d2 
23. а24-52--с2--245--2ас-28с 24. x2+y2+22—2xy—2xz 
+2yz 25. m244n2+9p2+4mn—6mp—12np 26. a2+b2+c?2 
4d2+2ab+2ac—2ad+2bc—2bd—2cd 27. 12--т2-4-н2--р2 
-E2Im—2In--2lp-- 2mp—2mn—2np 28. а2--452--9с2--1642 
— 4ab—bac-+-8ad+12be—16bd—24cd 29. a2—10ab4-25b 
30. 25х2—20х24-422 31. 4m2—12mn4+9n2 32. a?+b?+c? 
--2ab—2ac—2bc 33. Ax24- y2--972--Axy—12xz— 6yz 34. 9р? 
-F4q?4-r?4- 12pq— 6pr — Agr 35.9801 36. 99980001 37. 248004 


38. 476100. 
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Exercise 18 
1. 4 2. 4m? 3. 4а2 4. 4р2 5, x24-y2--z2--2xy 
—2xz—2yz 6. (5x—1)2 7. Qa—iy 8. (dAm—5ny 


" СЕ a) 10. (999—989)2, 100 11. (537—237),9 


12. (9-1), 100 13. (4x—5yy, 529 14. (ху--52), 289 
15. Qm--2n—3pp, 121 16. (lMáx—2ly—zyp, 529 17. 16 
18. 1 20. 74 22. 60 23. 624 24. —6560* 25, 16a 
or —16a 27. 60ab or —60ab. 


Exercise 19 

1. @—16 2. 25—a? 3. т2—64 4 49—p 5, 4x2—25 
6. 16р2-1 7. 9a2—25x2 8. 36с2-44942 9. m2—64a 
10. 16p?—b? 11. a?m?—n? 12, pq2—,2 13, адх2--12у2 
14. d&—cd? 15, 4022—02 16, 9x2y2—22 17, 9mn? 
—16p2q2 18... 25p2q2—16r252 19. q2--b2—c2--2ab 
20. x2—y2— 724 2yz 21. 4m2+-n2—p2+-4mn 22. 16р? 
+442—ғ24-16рд 23. а2--42—9с2--4аЬ 24, 4x24-9y2— 1622 


-12ху 25. 9p?-- 16q2— 25r? —24pgq. 
. Exercise 20 
1. 999999 2. 168060 3. 1439879 4. 4ху-4хї 


5. 4тп4-4тр 6. -5324-5)24-24ху--8х24-40у2 
7. 8а8-124с — 8. 74940 9, 576295 10, 331340 
М. 197530 — 12. 429x213, (4a--c)(4a—c) 
14. (4m-+5n)(4m—Sn) | 15. (9р--10л)(9р—10л) 
16. G-FDG—1) 17. QupQp) 18. (a--b--c4-d) 
(atb—c—d) 19. (3x+2yXx+4y) | 29. (a--b-- 1 (g4-5—1) 
21. &—2»-2(x—2y—2) — 22. 502—372 23. 2652—56? 


24. Qxk3y—G—yp 25, (- 3 ~ (m-2Y 


Exercise 21 
4(Q24-x) 2. Ха-2) 3. 
a(b-4-c) 6. х(у--2) 7. 2т(п--2р) 8. xy(a—b) 
bc(a—d) 10. xy(xy) 11. GXb—c) 12, xyz(x--y4-2 
mn(a—b--c) 14. PAa2+-h24 ¢2) 15. а2ЬҖ(т?--п?-ЕРЭ- 


2(a+2b) — 4 5(р—24) 


а 
D О pm 
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Exercise 22 
1. (a+4(a—4) 2. (2+mX2—m) 3. (р+Т(р—1) 
4. (9--c(9—c) 5. (5m+4X5m—4) 6. 4(5+3d) (5—34) 
7. (14+3e)(1—3c) 8. (2a+3b)(2a—3b) 9. (4p-+7q)(4p—74) 


10. (10x+11yX(10x—11y) 11. (ab+c)(ab—c) 
12. (mn4-2)(ran—2) 13. (5--abc) (5—abe) 
14. (mn--pqYmn— pq) 15. (3pq+4rs)(3pq—4rs) 
16. (1+3abed\(1—3abed) 17. 3(2a-}-3x)(2a—3x) 


18. 504х--5у4х—5у) 19. a(x4-yx—y) 20. 9(m-L3m) 
irn 21. тї(р--24(р—24) 22. (xt y-+2)(x+y—2) 
(ш P ERR ga) 24. 4ab 25. (10--24--39) 
s do dA а 26. (1х+-4у)(4у—5х) 27. (7т-Еп)(т+-5п) 
ды мш e+ 16d) 29. а(15х-14у)(х--14у) 
эл заах eXa—38) 3L (Sx—Ty-+12z)(x—y-+2z) 
. 4ху(х T) : 33. (13m4-5p)(5m-4- 12n— 11p) 
34. 4Am(n- , ' 9) 35. 80(38-4с4-54) 36. (a+b+c) 
(b+-c—a)(c+-a—bXat+b—c) | 37, (64-8--с--4 а--5-- 4) 
38. (xy—xz+yz—ay)\(xy—xz—yz-+ay) 39. к. 


--apq—bpq)(axy--bxy—apq+-bpq) 40. (a 

4l. (ad-b—cYa—b-rc) 42. анак 
43. (3m-+n—p\3m—n-+-p) 44. (c+a—b)(c—a +5) 
45. (4x-+2a+3b)(4x—2a—3b) 46. (04-8-41Ха--5--1) 
4T. (a—bY(a--b—2) 48. (a—bXa--b—2c) 49. (ac—bdiad 
-FbcKac—bd—ad— bc) 50. (a--b4-c--dY(a—b— c-L- ау 


(a--b—c—d)(a—b+c—d). | 
Е Exercise 23 

1. x—45-.100 (the number is x) 2. x--67—200 (the 
number is x) 3. 15x=375 (the number is x) 4. 5 =432 (the 


12 
number is x) 5. J+ y= 35 (the number is х) 6. 5x4-20—100] 


(the number is x) 7. 11x—63—190 (the number is x) 
8. 5x4-15—6x (the number is x) 9. x4+(x+7)=117 
(number scored by Indrani is x) 19. x+(x+8)+(x-5) 


77108 (number of Baren’s run is x) 11. 5+ ERES (Sumanta 
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went to market with Rsx) 12. x+(x—2)+{(x—2)—3}=38 
(КатаГѕ daily wage is Rsx) 13. x--(x-£9)--(x—9)—156 


(number scored by Ayesa is x) 14. х= 1100( Mr. 
Friskin’s pay is Rsx) 15. 5x x—42 (son's age is x yrs) 


16. 2X2-c3X2--3x = 28 (quantity of rice is х kg) 


17. xt = 70 (number of Tutun’s marbles is X) 


Me 
18. х= Gt 3+ +165 (total number of fruits is X) 


19. 3x40+35x+-30(60—x)=2095 (number of students of 
higher classes is x). 


Exercise 24 


de $02..—9.3..8. Ж —16 5. оон и. 10 
$. li. 9. —2 10. 3 1L 3 12 8 13 з 14. 3 


15. —1 16 2 17. 5 18. —3 19 1 20. 20 21. 5 
э 4-8 


асс 23 ab 24 ab 25. 13 26. 6 27. 145; 


133; 25; 5184; 60; 16; 23; 15; Indrani scored 55, Manoara scored 
62; number of Baren’s run is 35; John’s run is 43, Maidul’s 


run is 30; Rs 12; Катар daily wage is Rs 15, that of Bansidhar 
is Rs 13 and of Haripada’ Rs 1 


0; Ayesa scored 52, Nasifa 
scored 61 and Sayrah scored 43 marks; Rs 1650: Father's age 
is 35 yrs, son's age is 7 years ; 6 kg; number of Tutun’s 
marbles is 40, that of Tukai is 20 and of Tumpa is 10; 3603 
number of students in the higher classes is 35 and that in the 
lower classes is 25, ‘ 


—— 


|». GEOMETRY 


Chapter 1 


Translation, Rotation and Reflection 


1.1 Idea of Translation : 


. We always see around us various objects. Of 
them, some are in a state of rest, while others in a 
state of motion. We cannot think of any state of 
an object other than these two states. Trees, 
buildings, mountains, hills etc. are in a state of rest, 
while a moving train, bus, boat, steamer or man 
"is in a state of motion.. In general, we can say that 
if the-position of an object does not change with 
time, we call such an object static object. 


Fig. 1 


On the other hand, if the ‘position of an object 
changes with time, we call it a moving or dynamic 
object. The state of rest of a static object is 
called equilibrium and that of a moving object, 


the motion. 
` 1 
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Fig. 2 
1.2 Two types of motion : 


Thé motion is mainly of two kinds, for example, 
translation and rotation. The motion in which the 
position changes but the direction does not chang 
is called translation. Put your pencil on the table 
in such a way that one of its ends is in ће no't 
and the other, in the south. Move the pencil 0? 
the table to.a certain extent so that the end of the 


northern side is directed to the north and that © 
the southern to the south. 


Fig. 3 


In this motion of the pencil, the change of poss 
tion has taken place but not the direction; ЇЙЇЎ 
what is called translation (motion). The тойо, 
in which the direction changes is called rotati? 


TRANSLATION, ROTATION AND REFLECTION 3. 
‚ As earlier, if the pencil is rotated in the direction 

opposite to what the hands of a clock move by 
pressing the northern end of the 
pencil, till the other-end points 
to the eastern direction then the 
motion under which the pencil 
comes from the previous state 
to the new state is called rotation. 5 
It is because of this motion the Fig. 4 
direction of the pencil has 
changed—earlier in the first state the pencil was 
spread north-south, now in the second state, it is 
west-east. 

1.3 · Motion, Size and Shape of Solids : 
* One finds an interesting thing in the case of 
motion both ways. The size and shape of the 
pencil has not changed whatever be the motion, 
translation and rotation. | 

The pencil has remained that long or thick as 
it was earlier. If the pencil was round or sharp, 
it remains so. It 
is not just-true for 
a pencil; it is true 
for any solid, for 
example, as in 
Fig. 5. It is shown 
that because of 
the translation of a 
. book on a table, 
properties such as length, breadth, 
f the book has not changed. Also 
tion of a cone is shown. 


N 
E 


Fig. 5 


none of the 


width or size О 
in Fig. 6 the rota 
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Even then the size of the cone has not changed- 


<c 


Fig. 6 


1.4 Motion and Size and Shape of a Geometric 
Figure : 


Ifon a plain paper we have a trace of a solid 


. : : тө, 
object we get a geometrical figure. We get a straigh 


` line by taking a similar trace along the length of the 


pencil, the trace of a book is rectangle, the trace 
of the dice of the Ludo is a square; the trace of the 
round lower portion of a cone is a circle. Therefore 
we can reasonably conclude—if the size or shape © 
a solid object does not change under translation к 
rotation then the geometrical figure which is the trae 


Š Р : : Т 
of a solid object does not also change in 5126 o 5 
shape under translation ог rotation. 


In this chapter, this will be clearly demonstrate? 


with the help of different handi-work and €% 
periments, 


1.5 The size and shape of a triangle is unchange? 
under translation : a 


Experient—1l. Take a piece of paper on 
table, put on it a triangular piece of wood. e 
mark on the paper with the help of a pencil alo 


‚ taken place. T 
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the sides of the triangle. Suppose ABC is the first 
position of the triangle. 

Now put the scale along the side BC of the 
wooden triangle ABC. Press the scale with one 
hand and move the triangle to the right along the 
scale with other hand. Take care, that the side BC 
remains always attached to the edge of the scale 
during motion. The motion that the triangle has 


is translation. There is a change in the position of 


Fig. 7 


the triangle but no change in the direction has 


as it was. Now mark with t 

the triangle in the new position. 

new position the triangle is A’B’ 

by measuring with the scale, that AB-A'B'; 

Bc-B'C, AC-A'C'. ney 

The size and the shape of triangle has not 
Here, under transla-* 


changed under translation. 
tion, the positions of points A, B, C have become 


A’, В» C respectively. ` 
Observe by measuring AA’ _pp’=cc’. AA’ 
BB’, CC’ are called lines of translation. 

Note : The lines of translation of different - 


the same object are parallel. The 


e or in other 


points of A 
ranslation 15 also sam 


magnitude of t 
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words, the length of the line-segments AA’, BB’, CC 
is same. 


You can verify the truth of the above by experi- 
menting with the size of any object. 


1.6 Experiment by Reflection or Paper folding : 


Draw a triangle ABC on a piece of paper Cip. 
and after inking the sides and folding it along ind 
straight line EF press well the two parts. Ореш 


the paper you will find a trace of the triangle ABC 
on the opposite side of EF. 


Fig. 8 


This way of displacement 
reflection. The Straight line 


of a figure is called 

along which the fold 
has taken place is called the line of reflection. Here 
the straight line EF is the line of reflection. 


Again fold the paper along the straight line ч 
drawn parallel to EF and Press the part of th 
second position on the vacant part. 


me to the position 
AA'B'C'. Observe that a translation along AA 
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a scale that AB-A'B', BC-B'C', AC =A'C’. 
Therefore, the size or the shape of the AABC has 
not changed under translation. 


Note: You learn from the above the additional 
fact that successive reflections in two parallel lines 
are equivalent to a translation. You can examine 
the translation of quadrilaterals and polygons. 


1.7 Properties of Translation: 


From various experiments on translation, We 
can arrive at the following conclusions : 

(i) Under translation every point of an object 
moves in the same direction. 

(ii) Under translation there is an equal dis- 
placement for every point in the same 
direction. 

(iii) Under translation there is no fixed point. 

(iv) All straight lines in the direction of the 
translation are fixed straight lines. 

(у) A point between any two points remains 
so in the position after translation. 

(vi) The size and shape of an object do not 
change under reflection, the orientation 15 
also unchanged. . 

(уй) Under translation the base-plane of the 
'object is not changed. | 

(viii) Under translation the corresponding dis- 
stances between different points remain 
unchanged. | | | 

(ix) Under translation collinear points remain 
collinear. 

(x) Under translation 
of a straight line 


the old and new positions 
are parallel, except for 
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a straight line in the direction of the 
translation itself. 
(xi) Under translation the magnitude or the 
orientation of an angle is not changed. 
Perform suitable experiments yourselves to 
verify the properties of translation. 
Remark : Straight lines which do not change 
their positions under translation are called fixed 
straight lines or invariant with respect to translation. 


' 1.8 Properties of Reflection : 


Verify the following properties of reflection by 
folding a piece of paper once along a straight line. 
() The points on the line of reflection are 
fixed points. f 
(ii) The line of reflection is a fixed straight line. 
(iii) The join of a point and its reflection is a 
fixed straight line and this straight line 
is perpendicular to the line of reflection. 

. (iv) A point and its reflection are equidistant 
from the line of reflection. 

0) A point between any two points remains 
SO in its new position after reflection. 

(vi) Under reflection collinear points remain 
collinear. 

(vii) Under reflection the distance between any 
two points remains unchanged. 

(viii) Under reflection the magnitude of an angle 
remains unchanged but there is a change 
in orientation. 

(ix) Under reflection the size and shape of a 


plane figure do not change but there is 2 
change in orientation. 
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Remark: The points and the straight lines 


which do not change under reflection are called 


fixed points and fixed straight lines respectively with 
respect to reflection. 


Exercise 1 
‚1. What do you mean by rest and motion ? Describe 
with examples. 
2. What is translation ? Explain translation with the help 

of simple examples and figures. 
S. Demonstrate t! 
a triangle and reflecting 1t 1n two 
and А'В'С' in the two positions o 
measurement if AB=A'B’, = 
will be the mutual relation between AB and A 
C'A’. Examine by measurement if the magnitude of an angle of 
a triangle is equal to the magnitude of the same angle under 


reflection. 
4, Of the following statements, mark those with the sign 
(D which are correct and with this sign (X) whichare incorrect, 
write them after correction. 
(i) Under translation there is displacement of every point 
in the same direction. 
of an object P 


parallel to its 


(ii) Only one reflection roduces translation. 
new position under 


(iii) A straight line is 


translation. | 

(iv Under translation collinear points do not remain 
collinear. Á 

angle as well 


(у) Under translation the magnitude of an 
as its orientation remains ‘unchanged. 
(vi) Under translation all points remain fixed. 
(vii) Under translation mutual distances between 
points do not change. ! 
(viii) Under translation there are fixed points but not fixed 
straight lines. 
n the shape of an 


(ix) Under translatio 


different 


object does not 


change- | 
(х) Under translation the base plar? of an object does not 
! change. | 

бийг ment of different points of 


Jation displacemen 
егеп Hm magnitude. 


(xi) Under trans 
the line of reflection are fixed. 


an object are * 
(xii) All points of 
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1.9 Size and shape of a solid object do not change 
under rotation : 

You have seen that this kind of change does p 
take place under translation. Let us observe wit 
the help of one or two simple experiments that the 


shape and size of any solid object do not change 
under rotation, 


Ist Experiment : A small but heavy object, 107 
à piece of stone tied with а thread and rotated with 
the help of a finger revolves in a circular path. 


Fig. 9 


You can perform this 
The change of Position o 
called the rotation, for th 
always changing under 


experiment on your own. 
f the object in this case is 
€ direction of the object is 
this motion, 

2nd Experiment : Fasten а 
the branch of a tree. The length of the rope should 
be such that its other end 4 


Fasten tightly to the 
lower end of the Tope a brick with one of its sides 
coloured black. Pull the brick through some dis- 


8 stop after swinging 
8 while. So long as 
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the swing continues the black face of the brick will be 
changing its side, now downward, now somewhat 
inclined to the left and then a little more inclined 
to the right; and not the black face alone the 
entire brick with its black face is under rotation. 
It should be mentioned here that in this case, 
there is a translation of the brick also. It is possible 
for an object to have two kinds of motion 
at the same time. But here we are talking parti- 
cularly about rotation, for that is the subject of our 
present descussion. Thus it is clear that there has 
been a considerable extent of rotation of the brick. 


Fig. 10 


compare any two positions of the 
brick during rotation. Let us suppose, the position 
before the brick was pulled across was its first 
position and any position after that is the second 
position. Catch hold of the brick when it comes 
to its second position and untying it from the rope 


Now we have to 
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measure the length, breadth, width of the brick 
you will find that there has been no change in 
these quantities since brick was-in its first posi- 
tion. Also there may have been some peculiarities 
in the shape of the brick such as a hollow or one of 
its faces or the inscribed initials of the name of 
the brick maker. If there had been any such 
peculiarity at the beginning it remains unaltered after 
the rotation. In other words we can say that the size 


or the shape has not changed under rotation in 
any respect. 


In our dail 
objects. For 
of the can, the 


y life, we observe rotation of various 
example, the rotation of the wheel 
rotation of the hands of a clock, the 


Fig. 11 


Some of you must have 
must have observed that 


а circle. If you observe 
d from Swing, then you 


This kind of motion of object is rotation (motion). 
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[The revolution of planets like earth round the 
sun and the revolution of the moon about the sun are 
all examples of rotation in nature. It is not the 
solar system alone, you will come to know after 
growing ир, that rotation exists even in smallest 
objects. The atoms in a molecule are revolving 
continuously round a centre.] 


1.10 Geometric idea of rotation : 

Take a triangular piece OAB of wood and fasten 
the point O inthe place with a needle such that OAB 
can rotate about the point O. Mark with pencil 
the plane around AOB. If the side OA; is slightly 


e 
y 
х 


ФУ 
p 


Fig. 12 


pushed, the triangl OAB is rotated in the direction 


opposite to the hands of a clock. Suppose the triangle 


OAB after rotation through 30° comes to the 


position OA,B,, mark the sides of ОА.В: by the 


pencil. Push one side exactly in the same way. 


Suppose it comes to the position OA, B, after rota- 


tion through angle 45°. Mark with pencil, ihe tri- 
angle OA.B:. The point O about which OAB rotates 


рг 
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called the centre of rotation. The angle (magnitude) 
through which the object rotates is called revolution 


Totation 45° (angle 45°) 
ОАл, OB, соте to the position OA., OB, respec- 
tively. Measure With the Protractor and verify that 
2.А.ОА, equal to 4В,ОВ, equal to 45°, 
Hence 2A,0A, = 4В.ОВ, =45°; Hence, 
ZAOA, = ZAOA, + ZA, 
Similarly, Z BOB, =75°, 
OA -ОА, =ОА„; OB =OB, 
А.В,. ё 
Мо change in Tespect of size ог Shape of the object 
has taken place, „serve that, other than the centre 
of rotation O, each Point of OAB has suffered dis- 
` placement, Hence the 


nt. ] “entre of rotation with respect 
to rotation is а fixed Point, 


OAB, OA,B, and ОА,В 
other completely 


ОА, =30° +.45° _ 75, 
Verify with a scale, 
-08.: AB=A,B, = 


2 coincide with each 


1.11 Operation 9f rotation with the help of re- 
flection or Paper folding 2 
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Experiment: In the plane two straight lines. 
OP and OQ intersect at the point O. Suppose that 
any point A reflected first in the line OP becomes 
Ал. Again after reflection in line OQ it becomes 
A,. [On the paper the point A is marked with 
ink-dot. Then folding in two straight lines OP and 
OQ there will be the mark of ink-dot at А,, the 
final position.] In | 
other words, À, is 
the final position of 
A. Measure with 
the help of a scale to 
find that OA=OA; 
=OA,; therefore 
the circle drawn 
with O as centre and 
OA. as radius must Fig. 13 
pass through the 
points A, and A, (show it by the circle). The 
position of A after rotation with respect to the 
centre of rotation will be on that circle. Observe 
further that angle of rotation is angle AOA;. 
Measure with the protractor to see that angle AOA, 


is equal to 2 7 POQ. 


Hence, it can be said, 
between two intersecting lines, t 
is twice the angle between them. 


whatever be the angle 
he angle of rotation 


Note: Since ОА -OAÀ, -OAÀ,, it can be said 
that under rotation the point at any position 
centre of 


maintains equal distance from the 
rotation, 
Whatever be the point on OA, it will be on OA: 


a à : 
fler rotation, Therefore, it can be said that the 
Maths VII—16 1 э 


16 MATHEMATICS 

Property ‘of collinearity of collinear points is not 
changed under rotation. Over and _above this, 
every point of an object or a 8eometrical figure is 


з We must have / BOB; 


= ZAOA,. This can also be shown for any other 


Point on OA. 

Again, the dist 
B will be the sa 
new positions А, and B, 
with. the scale to 
words, Correspondi 


ST rotation, Besides this, any 


Point between A and В will be between A, and Bs 


after Totation, 


en that in the trangular object AOB 
Osition A, OB, after rotation through 
rst and Secondly to the position A,OB; 
through the Totation of an angle of 45°. Measure 
With the Protractor and verifyithat / АОВ = 4 A, OB: 
= 2А.ОВ,. You understand easily from this that 
under rotation the orj 


magnitude remain uncha 


Paper take two intersecting 
straight lines OP, OQ. 


TRANSLATION, ROTATION AND REFLECTION 17 


side opposite to the side where OQ lies on the 
plane OP, its sides being 
marked with ink alcng 
their lengths. Now fold 
the paper along the stra- 
ight line OP so that there 
will be trace of the 
triangle on the side of 
OQ. Let uscall it A,B,C;. 
This is the reflection of 
the triangle ABC in the 
line OP. Similarly, the 


reflection of A,B,C, in 2 
line ОО is А.В.С. 5 
Now, join OA, OB, Fig. 14 


OC, ОА,, ОВ,, OC, and 

measure with the help of a protractor to see that 
ZAOA; = Z ВОВ, = / СОС» = 6 (say) [0 is a letter 

‘of greek alphabet, its pronunciation is ‘Theta’.] 

Therefore, we can say that by rotating the triangle 
ABC about the point O in the clockwise direction 
through an angle 0, we get the triangle À;,B;C;. 
In other words, the triangle ABC will coincide 
with the triangle A,B,C, in all respects. Measur- 
ing with the scale see that A,B, =АВ, В,С, =BC, 
С,А, =СА and with the help of protractor, see 
that ZA,B,C,=ZABC; /В„С,А„= ZBCA and 
Z C4 A)B; = / САВ. 

In other words, as in the case of translation, in 
the case of rotation the size and shape of the triangle 
remain unchanged. 

The statement is not applicable for triangle alone 
but is true for any geometrical figure. You can well 
understand this truth after doing similar experiments 
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1.14 Properties of rotation : 


You can do the following experiments on 


Properties for rotation With the help of reflection or 
paper folding: : 


() The collinear Points will remain collinear 
after rotation. 


(i) А point between any two points remain 
between them after rotation. 
(iii) The Corresponding 


Magnitude remains unchanged, 


In the second 
reflection this 


change is restored.] : 


© Centre of rotation change 
rotation, So, the centre of 
rotation is a fixed point, 


(viii ) There is no fixeg line under rotation. 


distances between different 
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1. What is rotation ? Give some exam i 
. that are commonly seen in daily life. piss. абаа 
2. What is centre of rotation and an i 
Describe geometrically with the help of а uu so 
3. What is the main difference among reflectio: - 
tion and rotation ? State this with the help ofa or lio sd 
4. Show with the help of experiments that successive reflec- 
tions in two straight lines result in rotation. 
5. Show with the help of a diagram that there is no change 
in magnitude or orientation of the angle under rotation. 
6. Show translation and rotation with the help of reflection 
or paper folding. : 
7. Of the following statements mark (y) those which 
re correct and (x) that are incorzect and rewrite them after 
correcting the errors : 
0) Under rotation, there is a fixed point. 
(ii) Under rotation, the orientation of an angle does not 
change. 
(iii) Under rotation, the size of an object does not change. 
(iv) There results a rotation under two successive reflections 
in two parallel lines. Ў 
(v) Under rotation, the property of collinearity of points 
is not preserved. 
(vi) Under rotation of an object, the angle of rotation of 
every point remains same. 
(vii) The corresponding distances bétween points under 
rotation change. 
(viii) Under rotation, 
(ix) Under rotation, 
(x) Under rotation, 
(xi) Under reflection, 
change. 
(xii) There results translation from successive reflections 
“7 in two intersecting straight lines. 
(xiii) Under reflection, the property of collinearity of some 
points is not preserved. 5 й 
(xiv) Under rotation, the corresponding distances between 
points remain unchanged. : 
(xv) АП points suffer displacement under reflection. 
8. In the following figures, state how fig. 2 can be obtained 
Ч than one transformations. [Since 


. 1 by one or more Н 
fom i E metrical figures in new form with the help of transla- 


all points suffer change of position. 
there is no fixed point. 

the orientation of angle does not change. 

the orientation of an angle does not 
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ion i tions as transfor- 
ion, rotation or reflection, we сай such opera: ! 
mation and the figures obtained are called transformed figures] 


Find also the line of reflectio: 
displacement in the case of t 
the case of rotation. 


n in the case of reflection, line of 
ranslation and centre of rotation in 


(E [E A f a 


Fig. 15 


9. Show with the help of reflection or paper folding that: 


r the length of the line-segment 
DOr Orientation changes. 

a triangle does not change under 
а change in orientation. 
orientation of a triangle does not 


Shape and orientation of a 


» Shape and orientation of a quadrilateral do not 
change under translation, 


(ix) The size, shape and orientation of a quadrilateral do not 
change under rotation, 

(x) The Size or shape of a triangle does not change under 
reflection but its orientation changes, 

(xi) The size, shape, orientation of a circle do not change 
under translation. 

(xii) The size, shape, orientation of a circle do not change 
under rotation, 


Бэ 


Chapter 2 


Verification of Some Geometrical 
Properties 


2.1 One of the objectives of the study of 
eometry. is to learn geometrical properties of 
different types of plane figure. In this chapter some 
properties of Translation, Rotation and Reflection 


will be verified. 


2,2 Corresponding angle : 
Let us suppose that the 
straight line EF ‘intersects 
the lines AB and CD in 
points G and H respectively | 
(Fig. 16). Then we shall 
call each one angle of the Fig. 16 


following pairs of angles 
ding angle of the other. 


to be correspon | 
( ZEGB, 4 GHD), (ZAGE, ZCHG), ( CHF, 


ZAGH), ( ZFHD, 4 HGB). 


2.3 When a straight line intersects amy other 
two straight lines then those two straight lines will be 
arallel to each other if a pair of corresponding 


angles are equal. 

Let us suppose that the straight line EF intersect 

AB and CD in points G and H respectively and one 
air of corresponding angles ZEGB and ZGHD 

are equal. Verify that AB and CD are parallel to 


each other. 
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Verification with the help of Translation: In 
fig 17, cut out the / EGB after putting a piece of 
paper on fig 17. The point G on the paper is 
placed on the point H of the figure and then put 

E | the edge GE along edge 
HG. You will find that 
M the edge GB has coincid- 

B ed with edge HD. What 
has been done here is 


c H б the operation of Trans- 
lation. In other words 

Я, the point С is brought to 

Fig. 17 be point H after transla- 


ting ZEGB along the 
line EF. Since EF, GH 
: ight line, EG will fall on 


W position HD by moving 
Ve seen earlier that under 


2.4 Two intersecting Straight li th 
be parallel to a third straight line, CAR not bo 


Let us suppose that the two inters 
lines AB and CD meet at a 


verified that both AB and 
to a third line. 


1 ecting straight 
point G. It has to be 
CD cannot be parallel 
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Verification with the help.of Translation : Let 
us suppose that the line AB is parallel to the 
third line EF. It is to be shown that the line CD 
is not parallel to the line EF. We know that except 
the straight line in the 
direction of translation [o 
any other straight line : / 
in the new and the first i С 5 
position is parallel under 
translation and any Е С F 
point on the line will sis (8? 
continue to be on the line 
in the new position. We 


can therefore say that AB 
and EF are parallel. Then let us carry out transla- 


tion in such a way that the point G on AB is displac- 
ed along the line CD and when the new position of 
AB merges with EF then also the new position of G 
. isa point on the straight line EFE Let us recall the 
point G*. In the first position ie. before comple- 
tion of translation the point G is not merely on AB 
but also on the line CD and we know that under 
translation this property will not be changed at all. 
In other words the point G will lie on CD. There- 
fore G’ is the point of intersection of the two lines 


F, the new position of AB. In other 
cannot be parallel because of 


Fig. 18 


informatio : 
the whole figure by placing а P : 
Now cut out the upper portion by moving along AB. 
Now place the loose papers 
figures in such a way that the side A 
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G with G’. You will find thet the portion CG is 
placed along CD. This means that CG, namely, 
the whole of CD intersects the line EF at the point G’. 


CD and EF cannot be parallel, because of their 
mutual intersection. 


2.5 Congruence : 


If one of two Plane geometrical figures can be 
made to coincide with the other by means of transla- 
tion, rotation or a combination of the two then this 
property of the two figures is called congruence and 
the two figures are called congruent figures. We 
express the congruence by the symbol =. 


If the two figures are of opposite 
orientation then we are to make use of reflection. 


We shall now discuss congruence of two triangles. 
` 26 SAS formula : 
Let us suppose that between two triangles ABC 


D 
A F 
; Fig. 19 
м DER, ABa DE AGDE and tig included 
ZBAC ~ /ЕРЕ. 


We are to verify that AABC= ADEF. 
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| Verification : First this property of congruence 
will be shown by simple experiment. Cut оша 
piece of paper on the measure of triangle ABC. 
Now place the triangular piece of paper on the 
triangle DEF such that the point A falls on point D. 
Fixing up the point A on the point D by means of a 
рїп move the piece of paper both ways such that the 
side AB is placed on side DE. You will find then 
that the trace of the triangle ABC on the paper has 
coincided completely with the triangle DEF. 


Remark 1. You can easily carryout this experi- 
ment on your own but it will be helpful for the work 
if you are careful about a certain thing. After 
. having obtained rightly the trace of the triangle on 
the paper of a bit larger size. 


a piece of paper cutout 
Then both the fixing of the pin at A on D and 


moving the paper will be easier. 

In order to be completely sure 
congruence there 
ments. You will 
tions (AB=DE, 
is altered the 


Remark 2. 
about the above properties of 
should be one or two more experi 
find that of the three given condi 
AC-DF, /ВАС= ZEDF) if one 


D 
A 
с Е 2 
Fig. 20 
two triangles cannot be made to coincide despite the 
f AC «DF instead 


above experiment. For example, i 
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of AC=DF then the displaced triangle ABC wili 
have its Position as in fig. 21. 


AB <DE then the position after displacement 
Will be as in fig. 22. 


D(a) DA) 
С "В 
F (C) 
E® POE ( 
Fig. 21 Fig. 22 
D(A) А 
ne Again if /ВАС- 
ZEDF then the posi- 
tion after displacement 
Will be as in fig. 23. 
É Ы Remark 3; The 
Fig. 23 ‘uth of formula SAS 
А = used to be demonstrated 
with the help of the 


‚ОЁ the above Procedure, In recent 
time some Objections have come up Saying that in 
9 take out the triangular 

n is is not expected 
тта ane figures, There 18 
another objection: Гог example the triangular piece 
of paper is not t © but a solig object. It is 

lowing experiment 


AS formula wi 1 
of translation and rotation . * with the help 


Tiangles ABC and DEF; 
> CUP, 2ВАС-- ZEDF (Fig. 19). 
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ТЕ is to be verified that the two triangles are 
congruent. 


A D 


B Bi 


Fig. 24 


Experiment : Join AD. Translate the triangle 


ABC along AD through the magnitude AD. The 
point A will then coincide with point D. But it 


^ is difficult to carry out this translation correctly. 


The point А may move this way or that way because 
of the operation on triangle ABC. If this be the 
case then it will be a combination of translation 


^ and rotation. But there is nothing to loose even 


for this. Let us suppose that the displaced form 
of the triangle ABC, because of this kind of pure 
translation or a combination of transformations 
is DB,C,. Now rotate the triangle РВ, С, about D 
as centre through 2B,DE in the direction opposite 
to the hands of the clock. You will find that the 
triangle В,С, or the triangle ABC has coincided 
with the ADEF completely. 

Observation : If there is an exception in respect 
of any one of the given conditions you will find that 
even in this experiment the two triangles can not be 
made to coincide with each other completely. 


Remark: In the formula SAS, S=Side, A 
—Angle. From the letter A between two S one has 
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to take the angle to be the included angle or in other 
words if two sides and the included angle be equal 
the triangles are congruent, 


2.8 AAS 


formula : 


Suppose in two triangles ABC and DEF: 


£DEF, “ВСА = / RED and AB =DE. 


2.9 Verification of AAS fo ith the help 
of translation and rotation : жаш 


Cut out a Piece of 


Paper after obtaining a trace 
of AABC on the Paper placed on triangle ABC. 
Ар Cy 
F 
2 D(A2) 
(ca 
E(Bi) 
B Е(Вэ) 
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Then carry out the translation of the triangular piece 
of paper from B to E by means of a scale. The 
translation is to be carried out carefully such that 
the piece of paper is not rotated. Of course it will 
not matter much if it rotates a bit. The point B 
will coincide with the point E because of this transla- 
tion. The new position of AABC is ЛА.ЕС, 
ог AÀ,B,C,. Now rotate about B, or E as centre 
of rotation AA,EC, or AA,B,C, through the 
ZA,ED in the direction of the hands of the clock. 
You will find that in the new position the triangular 
piece of paper has coincided completely with DEF. 
In other words the two triangles are congruent 
or AABC= ADEF. 


Remark: It is to be pointed out that of the 
three given conditions if there be an exception even 
in respect of one the two triangles can not be made 


v to coincide even with the same kind of translation- 


rotation. 


If ZABC>ZDEF, then the final position 
after translation-rotation will be as in fig. 27. If 
ZABC< ZDEF, it will be as in fig. 28. 


А: D F(C) D Aa (C2) 


Е(8:) E(B) 


Fig. 27 Fig. 28 
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If BC<EF, it will be as in fig. 29 and BC>EF 
it will be as fig. 30. 


^ 2 Ce 
D F A T 
А2 Cs 
E(B2) 1 Е (Вэ) 
Fig. 29 Fig. 30 


2.10 Verification of formula SAS, AAS with 
the help of reflection or paper folding : 


Draw on a piece of paper triangles ABC and DEF 
such that BC and the side EF are on the same straight 


line. Now draw on the line BCEF the perpendiculat 
CX at the point C. Now after inking the sides of 


х 
а Ay Y D(A») 


B; L EGO F(Ca) 


Fig. 31 


the AABC fold the paper along the line CX. on 
account of this, there will appear on the other side 
of line CX the trace of the AABC which we shal 
call the reflection of AABCinCX. Let the reflected 


figure be А,В,С. The point B, will be colline4t 
with BCEF. i 
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Now bisect the line segment B,E at G. The 
bisector GY is perpendicular to BCEF.  Inking the 
sides of ЛА, В,С and then folding the paper along 
the line GY you will find that trace of ' AA,B,C 
has coincided with ADEF.. Call this trace 
AAÀSB,C. This is the result of reflection of 
AA,B,C in straight line GY and translation of the 
original triangle ABC along BCEF and through the 
distance BE. This translation or reflection or suc- 
cessive reflection in two parallel lines makes AABC 
coincide with ADEF or 


AABC= ADEF. 


N.B. 1. This procedure is true equally for both 


| SAS and AAS formulae. 


2. In this section a particular position of the 
two triangles has been chosen. But the use of 
reflection can be made for any position. If the two 
triangles have the same orientation, then we have to 
use two reflections and if opposite, one or three 


reflections. 


2.11 Congruence of Circles : 

Of two circles if one is made to coincide with 
the other by translation, rotation or reflection, the 
two circles are called congruent. It is casily seen 
that the two congruent circles have equal radii. 


2.12 In congruent circles (or in the same circle) 
equal chords cut off equal arcs and they subtend equal 


angles at the centre. 
Maths VII—17 
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(i) Verification using rotation (in the same 
circle) : 

Suppose O is the centre of a circle and AB and 
CD are two equal chords of this circle. We shall 
verify using rotation that two arcs AB and CD are 
equal in lengths and AB and CD subtend equal 
angles at the centre ог /AOB— ZCOD. 

Join OA, OB, OC, OD, then two triangles OAB 
and OCD are formed. Now with the centre O of 
the circle as centre of rotation rotate the figure 


through /АОС opposite to the direction of the 
hands of сЮск (fig. 32). 


Fig. 32 


Fig. 33 
Then you will see 
with AOCD and ther 
ZAOB = 
facts. 


AOAB coincides completely 
efore arc АВ ~әтс CD and 
4COD. We wanted to show these two 


(ii) Verification usi 


ng reflection (in the same 
circle) : 


In the circle with 
shall show using refi 
and /AOB- Z DOC 


O as centre AB=DC. We 
ection that arc AB —arc DC 
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Drawing the Fig. 33, on oiled paper fold it about 
O such that the point B falls on point C (the line of 
fold BC is perpendicular bisector of the segment BC) 
then you will find that the point А falls on the point 
D and one part of the circle coincides with its other 
part. In otherwords the arc AB coincides with arc 
DC and ZAOB with ZDOC by reflection. Hence 
we can say arc AB=arc DC and ZAOB= / DOC. 


N.B. If the given condition AB —DC is changed 
then none of the above two facts will be true. 
In fig. 34, AB «DC. c Bi 
Now if with O as centre 
of rotation, the figure is X 
* rotated through ZAOD Ke p 
opposite to the hands of fx 
the clock then the new Р 1 
.position of AOAB will be 
AOA,B, and it will be found -— 
that атс AB=arc A,B, < Р 
arc DC and ГАОВ- /А.ОВ, < ZCOD. 


(iii) Verification using composition of transla- 
tion and rotation (Congruent circles) : 

Let us suppose that in two congruent circles with 
respective centres О and О’. AB and CD are two 
. ‘equal chords'in the circles with O and O' as centres 

respectively. 
It is to be verifi 

ZAOB= 7 CO'D. 

Join OO’. On a piece of paper trace the first 
circle with OA, OB and AB. Cut out the circular 


ed that arc АВ =arc CD and 
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piece of paper along the circumference. Now place 
your scale in such a way that it touches from below 
the two circle at two points. With a little effort 
you can place the scale in such a way that the circular 


Fig. 35 


piece of paper cen be put on the first circle in order 2 
that two figures coincide. As a result you will 
find that the scale has touched the circular piece 0 
paper at one point only. 

Now move the circular piece of paper carefully: 
along OO’ such that the point O of the paper 
coincides with the point O'. It is to be observed 
during this motion that the paper does always touch 
the circle. The point of contact of the paper should ,. 
always remain the same and the change in position 
resulting from this will always be a pure translation. 
To be careful about it, it is good that one should 
mark with a ink dot the point of contact of the pape! 
with the scale in its first position, The new position 
of AAOB under translation is AO'A'B'. Now 
rotate with the point О’ as the centre of rotation 
the figure through ^ A'O'C opposite to the hands 
of the clock so that AO'A/B' coincides with AO'CD 
completely; in other words the chord AB of | 


VERIFICATION OF SOME GEOMETRICAL PROPERTIES 35 


the first circle coincides with the chord CD of the 
second circle. Therefore arc АВ =атс CD and 


ZAOB= ZCO'D. 


(iv) Verification using reflection (Congruent } 
circles) : " 


А 


Fig. 36 


„ Two circles with О and O' as centres are 
congruent. Chord AB of the circle with O as 
centre -chord CD of the circle with O' as centre. 
Using reflection we shall verify that arc AB —arc 
CD and / AOB = / СОЛО. Drawing the above figure 

+ (fig. 36) on an oiled paper reflect in the line PQ, 
the perpendicular bisector of the segment OO' (fold 
along PQ). You will find that the circle O as centre 
coincides with circle O' as centre. Let us take 
the reflection of the points A and B as A’ and 
B' respectively. Now reflecting along RS, the 
perpendicular bisector of the segment А'С (folding 
along RS for the second time), it can be found 
that the point A’ coincides with C and B’ with D. 
Therefore we can say arc AB=are A'B' =are CD 


and /AOB- ZA'O'B' = ZCO'D. 
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Remark : If any one of the given conditions is 


violated the two facts will not be true. Look at the. - 


following figure. 


Fig. 37 


Here AB<CD and therefore 


arc AB —arc A'B' =arc CE <are CD and 
ZAOB= ZA'O'B'= ZCO'E « / CO'D. 
We can Verify these facts as before. 


2.13 The converse of the above geometrical 
Property is also true, In other words, in congruent 
circles (or in the Same circle) those chords which cut 
off equal. arcs or subtend equal angles at the centre 


. are equal. 

Let us suppose O is the centre of a circle vm 
AB and CD are two chords of this circle such tha 
arc AB =a 


te CD. It is to be verified that chord AB = 
chord CD. You have seen (fig. 32) that under 4 
special transformation the geometrical figure OAB 
along with the arc coincides with the geometrical 
figure OCD along with the arc. It can be found, 
despite different conditions that under the same 
transformation, chord AB chord CD. 
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Changing further the conditions if we take 
ZAOD = ZCOD then two geometrical figures will 
also coincide under the same transformation, or 
in other words it will be seen that chord AB =chord 
CD. 

Applying the transformation, as before, in two 
congruent circles it will be found that if are 
АВ -агс CD, then chord AB=chord CD and also 
chord AB =chord CD if ZAOB= ZCO'D. 


Exercise 3 


1. Show with help of translation that when a line intersects 
two lines then the other two straight lines will be parallel to each 
other if a pair of corresponding angles are equal. : 

2. Show with the help of translation that both of two 
intersecting straight lines cannot be parallel to a third dine. 

3. What do you mean by congruent figures ? Establish the 
congruence of two segments or two angles under reflection in 
two mutually intersecting straight lines. 

4, Write down the first criterion for two triangles to be 
congruent. Establish this using trans 
tion. ` 

5. Write the second criterion for two triangles to be 
congruent. Show it using translation, reflection or rotation, 

6. When ‘are two circles congruent ? Using translation, 
rotation and · reflection show that in congruent circles equal 
chords cut off equal arcs and subtend equal angles at the centre. 

7. Using rotation and reflection show that in a circle the 
chords that cut off equal arcs or subtend equal angles are equal. 

8. Using reflection show that the diameter of a circle divides 
it into two congruent semi-circles. 

9. Draw корчае trinagle ABC. Obtain the length of 
its base BC by measurement. Obtain the middle point D of BC. 
Will the AABD and AACD, so formed, be congruent? 
(Hint : Reflect in the line AD). i 


—_ 


lation, reflection or rota- 
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Various Constructions 


3.1 To draw an angle equal to a given angle : 


ABC is a given angle. An angle is to be drawn 
equal to this angle. 


A Р 
"d 1 х 
\ 


EC Q R 
Fig. 38 


Method of construction : 
any line in the plane of the a 


Suppose that the arc 
intersects BA, and BC at p and 


respectively. et 
draw another arc of a circle With Q on the line Q 
as its centre and With the prey; 


cer 1005 radius. Suppose 
that, it intersects QR at the - 


c point N. Now draw 
another arc with radius equal to ED and N as centre. 


Suppose that, this arc intersects the previous arc 
at M.- Produce QM юр by a Seale after joining 


ngle equal to the given 
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Exercise 4 


1. Draw an angle of 60° using protractor and draw an angle 
. equal to it without using protractor. 


2. Bisect a right angle after drawing it using protractor. 
Now, draw another angle, without using protractor, equal to 
half the right angle and compute the value of the angle after 
measuring it with the protractor. 


3. Draw a triangle using a scale. Draw three angles at one 
point, in succession, equal to the three angles of the triangle. 
‘What is the sum of the three angles after measuring them with 
the protractor ? 


4, Draw an angle of 120° using protractor and an angle equal 
to it without using protractor. 


3.2 Classification of traingles : 

" You need to know about classification of triangles 
efore you Start to draw different types of triangles. 

A plane figure enclosed and formed by three 
Straight lines is called a triangle. 

A triangle has three sides and three angles. The 
three angular points ate called vertices of the 
triangle. The classification of triangles is made on 
the basis of sides and angles. f 

On the basis of sides there are three NUN 
triangles : equilateral triangle, isosceles triang 
Scalene triangle. 
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Equilateral triangle: A triangle whose sides 
z | are of equal lengths is 
^ called an equilateral triangle. 
In Fig. 39, in the equilateral 
triangle ABC, АВ=ВС 
=CA. Remember that the 
B fe value of each angle of the 
Fig. 39 triangle is the same and ше 
2 value of each angle is 60 
or 4A = B= /С—60°. Verify this fact using 
-Protractor, 
Isosceles triangle : A triangle where two sides 
are of equal lengths is called an isosceles triangle. 


In Fig. 40, in the isosceles ^ 


isosceles traingle are equal 
ог 28-20, Verify this fact 


by using protractor. B С 


Fig. 40 

А triangle where three sides 
is called a scalene triangle. 
C is a scalene triangle. In a 
A Scalene triangle, the angles 
are also unequal. Verify 
this also by using pro- 

tractor. ЗАА 
Triangles are also divid- 
C ей on the basis of angles. 
Fig. 41 Their names are acute angled 


triangle, ^ obtuse angled 
triangle and Tight angled triangle. 


Scalene triangle : 


are unequal in lengths 
In Fig. 41, AB 
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Acute angled triangle : 


4l 


A triangle, where three 


angles are acute is called an acute angled triangle. 


In Fig. 42, ABC is an 
acute angled triangle. 
Its each angle is an acute 
angle. 

. [You know that an 
angle less than 90° is call- 
ed an acute angle.] 


A 


B 
Fig. 42 


Remember that equilateral triangle is an acute 
angled triangle; for the value of each angle is 60° 


which is less than 90°. 
Obtuse angled triangl 


A 


B 
Fig. 43 


put 1688 than 180° 
In а 


other : 
Right angled triangle : 


е: 


s is а right angle is 


A triangle one of 
whose angles is an obtuse 
angle is called an obtuse 
angled triangle. 

. In Fig. 43, in the 
obtuse angled triangle 
ABC, ZB is an obtuse 
angle. 

[You know that an 
angle greater than 90° 


is called an obtuse angle.] 
n obtuse angled triangle, the two angles 
than the obtuse angle are acute angles. 


A triangle one of whose 


le 2 
put a right angled triangle. TR 
In Fig. 44, in right angl- 
ed triangle ABC, ZB isa 
right angle- | 
ou know that if the L 


value 9 


called 2 right angle.] 


an angle is 90°, it is 


Fig. 44 
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The other two angles of a right angled triangle 
are acute angles. 

Hypotenuse : The side opposite to the right 
angle of a right angled triangle is called hypotenuse. 

In fig. 44, the side AC is the hypotenuse as it 


is opposite to the right angle / B of the right angled 
triangle, 


[Isosceles right angled triangle : If the adjacent 
sides of the right angle of a right angled triangle 
have equal lengths, then it is called an isosceles right 
angled triangle. In this case, each of the angles 
other than the right angle has the value 45°.] Tri- 


angles are classified into six types on the basis of 
Sides and angles, 


Construction of triangles 


3.3 Given three 
the triangle, 

Given the leng 
to construct the 


Sides of a triangle; to construct 


ths a, b, c of the sides of a traingle 
triangle. 


a 
— 
0—4 


Fig. 45 


with radius equal to the given 
draw another arc of a Circle with C as 
centre and with radius equal to the given side b. 
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Suppose that the arcs intersect each other at A. 
Join AB and AC by scale. Then ABC is the required 
triangle. | 

Use the scale to verify that side BC=a, side 
AC =b and АВ =c. 

N.B. : In this kind of construction of a triangle, 
values of the three line-segments may be given. 
In that case, one has to find out the length of BC 
and one has to take given lengths as radii for the 
construction of circular arcs. 

[In general, the sides opposite to the angles 
A, B, C are denoted by a, b, c respectively.] 


3.4 Given two sides and the included апре 
between them; to construct the triangle. 

а, с are lengths of two sides and the included 
angle is Zx. We have to construct the triangle in 
such a way that the lengths of two sides are equal to 
given a, c and the included angle equal to the 


given ZX. 


Fig. 46 


Method of construction: BQ is any straight line. 
Cut off from BQ, the length BC equal to the side a. 
Now draw at B of BC, the angle ZCBP equal 
to the given angle /x. Cut off from BP, the portion 
BA equal to the given side ¢ and join AC. Then 
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ABC is the required triangle where side BC =a, 
Side AB=c and /ABC = LX, 


Use scale and protractor to verify measures of 
the sides and angles. 


[In this case also, values of lengths of the sides and 
of the angles may be given. In that case, draw the 
triangle after drawing the line-segment with the scale 
and angles with ргоїгасїог.|” 

3.5 Given the Side of 


а triangle and the two angles 
adjacent to the Side, cons 


truct the triangle. 


Method of Construction : Take any straight line 
BQ. Cut off from BQ, the Portion BC equal to the 


а---( 


AR 


Fig. 47 


side a. Draw at B of the Side BC, th 
equal to the given /x. Also, бс ч хов 
side BC, the angle /BCR е 


5 qua] to th ў 
Let ВР and CR intersect each Other BATHS 
ABC is the required triangle, . > 


о 1 = 
ZABC = ZX, ZACB = 4». se side BC =, 
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Use scale and protractor to measure sides and 
angles. 


[Given the measures of sides and the adjacent 
two angles of a triangle; drawing the side and the 
two angles using scale and protractor, draw the 
triangle as before.] 


Exercise 5 


1. What isa triangle ? What are different types of a triangl 
n M is g 8 
on the basis of sides and angles? Give "demons with 
figures for each type. . 


2. Can ап equilateral triangle be called i i 
If so, give reasons. State the converse. о ааа 
3. What is the hypotenuse of a right angled tri 
. Д gled triangle? When 
cap this he called a right angled isosceles triangle 7 Show it 
with figures. 


4. Measure the angles of a triangle after drawin tri 
with sides 4:5 cm, 6 cm and 7:5 =ч Mention dé ME 
triangle. 

5. The two sides of a triangle are of lengths 3:5 cm and 
4'2 cm and the included angle between them is 60°. Draw the 
triangle. 4 

6. The length of a side of a triangle is 8'2 cm, and the angles 
adjacent to the side are 60° and 45°. Draw the triangle. 


7. Draw an equilateral triangle with 5:5 cm length of its sides. 
Obtain the measures of the angles of the triangle with protractor. 


8. An isosceles triangle has two of its sides each of length 
4:8 cm and the other side has the length 3 ст. Construct the 
triangle. 


9. The base of a triangle has the length 6:5 cm and each of 

the two base angles of the triangle has the measure 45°. Draw 
the triangle and state the type of the triangle. 
. 10. The lengths of sides of a right angled triangle contain- 
ing the right angle are 3 cm and 4 ст. Draw the right angled 
triangle and obtain the measure of the length of the hypotenuse 
using scale. 

ll. The base of an isosceles trian is 4 

ә gle is 4+2 ст and the sum 
of the base angles is 100°; draw the triangle. 
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3.6 Classification of quadrilaterals : 


Quadrilateral : A plane figure enclosed by four 
line-segments js called .a quadri- 
lateral. A quadrilateral has four 
angular points or vertices. In fig. 
48, the quadrilateral ABCD has 
four angular points A, B, C, D. 
A quadrilateral has four sides. 
Here, the four sides of the quadri- 
lateral ABCD are AB, BC, CD, 
DA. 


are two diagonals. 


The definitions together with figures of different 
quadrilaterals are given below: 


Parallelogram: А quadrilateral whose opposite 
sides are parallel js called a parallelogram. 

In Fig. 49, АВ I DC, 
AD 1 BC; hence ABCD is 
а parallelogram. AC and 
BD are two diagonals of 
the parallelogram, 


N.B.: The Opposite Fig. 49 
Sides and engles of a BC 
parallelogram are equal. This means AD —BC, 
AB=DC; /BAD — ZBCD, ZABC = /ADC. Also 
note that diagonals bisect each other, 


Rectangle - A parallelogram with one of its 
angles equal to a right angle is called a rectangle. 
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А Ж 
In Fig. 50, ZB is thé.tight angle of the parallelo- 
gram ABCD. Hence ABCD 


is a rectangle. Iz Л 
N.B.: ЇГ one angle of a 

parallelogram is a right angle, 

then each angle of arectangle в © 

is a right angle. It is clear Fig. 50 


from definition that any тес- 
tangle is a parallelogram, but every parallelogram 


is not a rectangle. The opposite sides of a rectangle 
are parallel and equal and the angles, a right angle. 
In the above rectangle, AB I DC and АВ = Рс, 
ADI BC and. AD=BC, ZDAB= ZABC= 
“2ВСО-- ZCDA=1 right angle. 


Square: A rectangle with its two adjacent sides 
equal is called a square. 


In Fig. 51, in the rectangle 
ABGD, AB=BC; hence ABCD is 
a square. Clearly, AB=BC=CD 
=DA апа ZDAB= ZABC 
= ZBCD = ZCDA=!1 right angle. 


A D 


B 


Fig. 51 N.B. : А square results from 


a rectangle under special cir- 
cumstances; the square is also а parallelogram. 
Therefore; it can be said that all the properties of a 
parallelogram are true for a square. 


Trapezium : A quadrilateral with a pair of . 
parallel sides is called a trapezium. 


Matbs үП—18 
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In Fig. 52,in the quadrilateral ABCD, AD | BC. 
A D Therefore ABCD isa trapezium. 
The two non-parallel sides of 
a trapezium are called oblique 
sides. In the trapezium ABCD, 
the two sides AB and DC are 


C oblique sides. 


Fig. 52 


Rhombus : If the sides of a quadrilateral are 
equal, but the angles are not equal to a right angle, 
it is called a rhombus. 

In Fig. 53, in the quadrilateral 
ABCD, AB-BC- CD =DA; but 
no angle is a right angle, Hence 
ABCD is a rhombus. { 

М.В.: You will learn later a 
that a rhombus is also a parallelo- в 
gram. The angle included between Fig. 53 
two diagonals of a rhombus is 90°. 

You have tearnt about classification of 
quadrilaterals, Learn each definition with figures. 


^ D 


Construction of quadrilaterals 


3-7 Given the lengths of four sides of a quadrila- 
feral and the length of one of its diagonals, t? 
construct the quadrilateral, 


а, b, c, d are the lengths of four sides of the 
quadrilateral and e the length of ihe diagonal. 
quadrilateral is to be so constructed that the lengths 
of its four sides ате equal to the length of given four 
sides and fength of one of its diagonals is equal to 
the iength of the given diagonal. 
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: Method of construction: Draw any straight 
line AX. Cut off from AX, the portion AC equal . 
to the length of the diagonal. With A and C of 
the line-segment AC, as centres.and with given 


oo 
о. 


Fig. 54 


lengths of sides a and c asradii, draw two arcs of 
circles. Let the two arcs intersect at the point B. 
"Again, with A and C as centres draw, on the other 
side of AC, two other circular arcs, with given sides 
Ь and d as radii respectively. Let these two arcs 
intersect at the point D. 
Join AB, AD, BC and CD. Then ABCD is the 
required quadrilateral. 
By construction (measuring with scale) for the 
uadrilateral ABCD, side AB=a, side AD=b, 
side BC =¢ side CD =d and diagonal AC =e. 


N.B. : (i) Given the values of lengths of four 
sides and a diagonal, draw the quadrilateral, as 
before; after drawing the sides with the help of the 
e. 
(ii) Tt is necessary to point out which diagonal 
ра which vertices for the construction of the 
triangle. In the above construction, the diagonal 

has been taken as e. The figure would have 


ian different if e was the diagonal BD] 
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3.8 Given the lengths of four sides of a quadri, 

teral and one angle; to construct the panera 
Given a, b, c, d the lengths of four sides Юй 

quadrilateral and the included angle 7x betwe 

a and b; the quadrilateral is to be constructed. 


Fig. 55 


Method of construction : 
line.AP. Cut of from AP, 
equal to the length of the given s 
of the segment AD the 
given ^x. Cut off from 
equal to the given side p. 
as centres and with 


the portion AD 
ide a. Draw at 
ZDAY equal to 2) А 
AY, the portion А 
Now draw with B and 
respective radius equal to give? 
sides c and d, two arcs of circles. Suppose that the 
two circular arcs intersect at C. Join BC and СР. 
Then ABCD is the Tequired quadrilateral. 
Measure with scale and protractor to find thet 


in the quadrilateral ABCD, side AD =a, side 
AB=b, side ВС—с, 


side CD=d and BAD 
= 2x. 
[М.В.: Given the measures of lengths of four 
sides and one ал, 


i gle of a quadrilateral, draw ын 
quadrilateral ав before after drawing by scale ай 
protractor the sides and angle.] 

3.9 Given the 


three sides and the two included | 
angles between the 


m; to construct the quadrilateral. 


Draw any straight ^ | 
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Given the three sides a, b, cof a quadrilateral, 
the included angle 2* between а and b, and the 
included angle Zy between с and a. The quadri- 
lateral is to be constructed. 


Method of construction : Draw апу straight 
line АР. Cut off from AP, the portion AD equal 
to the side a. Draw angles ZDAQ and ZADR 

= at the points A and D of the side AD, equal to 2x 
and Zy respectively. Now cut off from AQ, the 
portion AB equal to the length b and from DR, the 

ortion DC equal to the length c. Join BC. Then 
ABCD is the required quadrilateral. 

Use scale and prottactor to find that side AD =a, 
side АВ =b, side CD =c; the included angle Z BAD 
between sides a and b —Zx and the included angle 
ZCAD between sides c and d= Ly. 

В. : Given the measures of lengths of three 
sides and the measures of two included angles, draw 
the quadrilateral, as before, after drawing the three 
sides and the two angles using scale and protractor.] 


Exercise 6 


j. Give definition with figures : 
Quadrilateral, parallelogram, rectangle, square, trapezium 


and rhombus. 
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dri- 
2. The lengths of sides AB, BC, CD and DA of a qua 


ап 
lateral ABCD are 5 cm, 5:2 cm, 5:4 cm, 5:6 cm — 
that of its diagonal is 7 lem. Construct the quadrilatera 

3. The | 


4 "8 cm, 
engths of four sides of a quadrilateral are х Me 
4 cm, 42 cm, 4:5 cm respectively; the included angle e 55°. 
the sides of lengths 6:8 cm and 4 cm has the measur 


Construct the quadrilateral, 5:2 ст, 
4. The length Of three sides of a quadrilateral are lude 
58 cm, and 3-1 om Tespectively. The measures of two inc 


: t the 
angles between them are 75° and 65° respectively. Construc 
quadrilateral, 


5. The lengths of side. 
following: 


the 
of the diagonal BD—6 cm. Construct ! 
quadrilateral. Bisec; i 


——— 


Some necessary constructions 


3.10 Construc 
and compasses : 


Draw any Straight line BC. With B as centre ай 
with any radius, draw an arc of a circle. Let ке 
атс meet BC at D. Now with D as centre a 

A with the previous radius (or ME 
radius equal to BD) uis 

5 another arc of a circle. Let t ЕЎ 

circular arc intersect the previo л 
circular arc at E. Now produ n 
cli BE to A after joining BE. The 
Fig. 57 the measure of / АВС is 60°. 
Verify it With the help of a Protractor, 


à Je 
tion of an angle 60° with sc? 


A 
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[N.B.: If ZABC is bisected, each angle will have 
the measure 30° and each angle will have the measure 
15° if it is divided into four equal parts.] 


3.11 Construction of angles 90° and 120° with 
scale and compasses : 


BC is any straight line. With B of BC as centre 
and with any radius, draw a near semi-circular arc, 


` such that it intersects BC 


t 


at D. With D as centre and 
with the same radius draw 
an arc of a circle such that it 
cts the previous circu- 


jnterse 
Jar arc at E. Again with E 
as centre and with the same 
radius, draw а circular arc Fig. 58 
such that it intersects the 
first circular arc at F. With E and F as centres 
and with the previous radius, draw two more arcs 
of circles. Let these two circular arcs intersect 
at G. 

Join BG and produce it to A. Then ZABC =90°. 


Join BF and produce it. Then /ЕВС =120°. 
verify the measure of the angle in both the 


cases with protractor. 


B.: If ZABC —90* is bisected, then measure 


[N ee : 
each angle is 45°. Try if you can draw angles 
with measures 75° and 135° from the above con- 


atruction-} 
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tions 
Construction of triangles with some conditio 


i le of 
3.12 Given two sides and the opposite ang 
one of these sides, construct the triangle. 


; ide b, 
Two sides c, b and £X, opposite to the S! 


that 
ate given. ^A triangle is to be so олаш a an 
lengths of its two sides are equal to given side 
angle 


Opposite to the side b equal to given ZX- 


traight 
. Method of Construction: Draw апу str?! 
lin 


Д 722 
В equal to sive ес. 
Ү, the portion BA equal to the Ў 
with given side 


€ BP. Draw the ZPBY at 
Cut off from B 


Now with A 85 Centre and 


: f 
radius, draw an are Of a circle. Let this cire 
arc intersect Bp at C and Œ respectively. | the 
join AC ог AC’. Then AABC ог AABC’ i$ 
required triangle, Where side АВ =c, side AC’ ОГ 


`L ABC 
=b and angle OPposite to AC or AC: — ZA! 
ог ZABC'— Lx. 


655 
"2 Tf the length of the side b is small ME 
than the Perpendicular length from A on BC), t 
the circular arc d 


ш not 
Tawn with A as centre wi 
intersect ВР.] S 
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3.13. To draw a right angled triangle when the 
length of its hypotenuse and length of one of its other 


sides are given. | 
Let а be the hypotenuse and the length of the 


other side b be given. The right angled triangle is 
to be constructed. 


а------“Ч 
ь-- 


Fig. 60 


Method of construction’: Draw any straight 
line AX. Draw at A using compus, the right angle 
XAY. Cut off from AY; the portion AC equal to 
the given side b. Draw an атс of a circle with C 
as centre and the hypotenuse 4 as radius. Let 
the circular arc intersect AX at B. Join BC. Then 
ed right angled triangle, where 


ABC is the requir t 
“ВАС =90° and side BC opposite to the right angle 
—hypotenuse а; the other side АС =b. 


Construction of quadrilateral under some conditions 


3.14 Given two adjacent si 
angle of а parallelogram to con 
gram. : 

а, bare two adjacent 
angle; the parallelogram 
struction : Draw any straight line 
BP, the portion BC equal to the 


des and their included 
struct the parallel- 


sides and 2Х is the included 
is to be constructed. 


Method of co 
BP. Cut off from 
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Y 
2—4 


llelogram, for BC =AD =a, ) 
nd the included ZABC between 
АВ and BC = үх, ; 


[N.B: A right angle (=90°) drawn at B will 
make the Parallelogram a Tectangle.] 


Exercise 7. 


adjacent sides евге бс дай 
4 cm respectively, Construct the Tectangle, 

3. The lengths of adjacent Sides 
parallelogram are 4 cm and 6-5 
of the diagonal BD is 7 с 


of a rectan 


and 
cm Tespective]y and the length 
m. Construct the Parallelogram. 
шэн : 
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3.15 Construct a square with a given side. 


а іѕа given side. A square is to be constructed 
with а as its side. 


Fig. 62 


Method of construction : Draw any straight 

"s line AX. Cut off the portion AB from AX equal 

,'i to the given side a. Draw at A. of AB, the right 

angle ZBAY. Cut off the portion AD from AY 

{ equal to the side a. Again, with B and D as centres, 

draw two more circular ares with radius equal to the 

side a. Let the two circular arcs intersect at C. 

Join BC and CD. Then ABCD is the square where 
each side has the length equal to the given length a. 


Exercise 8 


6 cm as its side. 


1. Draw a square with 4 
reis 58cm. Construct 


2. Thelength of a diagonal of a 5908! 
the square. 


[Hint : The diagonal of а square bisects its angles.] 


—— 
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316. The length of a side of a rhombus is 4:5 cin 
and the measure of an angle is 120° ; draw the rhombus. 


Method of construction : First, draw a straight 
line a of 45 om using a scale and draw the angle 
4x of measure 120° using compassess. 


Cut off the Portion 
AP, equal to the side g 


Again cut off length 
from AY. Now with B and 
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Exercise 9 


1. The length of a side of a rhombus is 52 cm and 
measure of an angle is 75°. Construct the rhombus. 

2. Construct a rhombus with side 65cm and with an 
angle whose measure is 60°; obtain the measure of the included 
angle between two diagonals after drawing them first. 

3. The lengths of diagonals of a rhombus are 4 cm and 5 cm. 
Construct the rhombus. 

[Hint : The diagonals bisect each other at right angles] 

» 


Answers 


Exercise 4 
2. 45° 3. 180° 


Exercise 5 


4. Right angled triangle 10, 5 cm. 


Exercise 6 


5. EF=GH and ЕС-НЕ, 
a parallelogram, 
Exercise 9 


2. 90°. 


the quadrilateral EFGH is 


60 


T /97 G-VII (E). 
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